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APPENDIX A
SELECT DEFINITIONS

ACIDS: Chemical compounds that yield hydrogen ions in an aqueous solution.

ACIDIC: Refers to water having a pH value less than 7, aqueous solutions
containing dissolved acids.

ADSORPTION: The attachment of dissolved matter to the surface of solids through
weak chemical interactions which are usually reversible.

AEOLIAN: Applied to the erosive action of the wind, and to deposits which are due
to the transporting action of the wind.

ALIPHATICS: Hydrocarbons that do not contain benzene rings.

ALKALINE: Refers to water having a pH value greater than 7, aqueous solutions
containing dissolved bases.

ALLUVIAL: Pertaining to or composed of alluvium or deposited by a stream or I •
running water.

ALLUVIUM: Materials eroded, transported and deposited by streams.

ANION: A negatively charged ion in solution.

AQUIFER: A geologic formation, group of formations or part of a formation that is
capable of yielding useable quantities of water to a well or spring.

AROMATICS: Organic chemical compounds such as benzene, toluene, and xylenes,
having a stable six-carbon ring as their basic structure.
ARTESIAN: A condition of confined aquifers in which water levels in wells rise
above the top of the aquifer.

BASE: Chemical compounds that yield hydroxide ions in aqueous solution.

BEDROCK: Any solid rock in place; may be exposed at the surface of the earth or
overlain by unconsolidated material.

BIOACCUMULATION: Refers to tendency of some chemical elements or
compounds to become concentrated in the tissues of living organisms as a result of
chronic exposures, mainly ingestion and inhalation.

BIODEGRADABLE: Refers to organic compounds that are broken down into
simpler chemical compounds or elements by natural mircoorganisms in the
environment.

AW7/91UM2 A-1
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CARBONATE ROCKS: A rock consisting chiefly of carbonate mineral, such aslimestone and dolomite.

CATION: A positively charged ion in solution.

CONFINED AQUIFER: An aquifer bounded above and below by impermeable
strata or geologic units of distinctly lower permeability than that of the aquifer itself.

CONFINING UNIT: A low-permeability layer which restricts the movement of
groundwater.

CONTAMINANT: As defined by section 104(a)(2) of CERCLA, shall include, but
not be limited to, any element, substance, compound or mixture, including disease-
causing agents, which after release into the environment and upon exposure,
ingestion, inhalation or assimilation into any organism, either directly from the
environment or indirectly by ingestion through food chains, will or may reasonablv
be anticipated to cause death, disease, behavioral abnormalities, cancer, genetic
mutation, physiological malfunction (including malfunctions in reproduction) or
physical deformation, in such organisms or their offspring.

DENSITY: Physical property of materials equal to mass per unit volume.

DISCHARGE: The process involved in the draining or seepage of water out of a
groundwater aquifer.

DOWNGRADIENT: A direction that is hydraulically downslope; the direction in P 0
which groundwater flows.

DRAINAGE BASIN: The land area from which all surface runoff drains into one
stream channel or system of channels, lake reservoir or other body of water.

DRAWDOWN: The difference between the static water level and the water level in
a well that is pumped.

EFFECTIVE POROSITY: The amount of interconnected pore space in an aquifer
available for water transmission.

EROSION: The wearing away of land surface by wind, water or chemical processes.

EVAPOTRANSPIRATION: Loss of water from a land area through transpiration of
plants and evaporation from the soil.

FAULT: A fracture in rock along which the adjacent rock surfaces have been
displaced.

FLOW LINES (PATHS): Lines indicating the direction of groundwater movement.

gal/day/ft: Gallons per day per foot. Units used to define transmissivity.

GAL/DAY/Fr 2 gal/day/ft2: Gallons per day per foot squared. Units used for
hydraulic conductivity.

ArO'7/91U10 A-2
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GC: Gas chromatograph. An analytical laboratory instrument ý.ed for the U)
quantitation and identification of organic compounds. 0

GROUNDWATER: Water beneath the land surface in the saturated zone.

HALIDES: Refers to the salts of halogen elements or the anions formed by
halogens in aqueous solution.

HALOGEN: Refers to any one of a group of chemical elements including fluorine,
chlorine, bromine and iodine.

HALOGENATED ORGANIC: Refers to any organic compound that contains one
or more halogens as a substituent group.

HAZARDOUS WASTE: A solid or liquid waste that, because of its quantity, 0
concentration, or physical, chemical or infectious characteristics may:

(a) cause, or significantly contribute to, an increase in mortality or an increase
in serious irreversible or incapacitating reversible illness.

(b) pose a substantial present or potential harm to human health or the 0
environment when improperly treated, stored, transported or disposed of,
or otherwise managed.

HEAVY METALS: Metal elements, including the transition elements, with atomic
weights greater than 50. Many of these elements are required for plant and animal
nutrition in trace concentrations but are toxic at higher concentrations.

HNu* METER: An instrument that uses a photoionization detector to measure
organic vapors.

HYDRAULIC CONDUCTIVITY: The rate of flow of liquid through a unit cross
section of porous media under hydraulic gradient at the prevailing temperature.

HYDRAULIC GRADIENT: The change in static head per unit of direction in a
given direction.

HYDROCARBONS: Organic chemical compounds composed of hydrogen and
carbon atoms. Hydrocarbons may be straight chain, cyclic, braced chain aromatic or
polycyclic depending upon arrangement of carbon atoms. Halogenated
hydrocarbons are hydrocarbons in which one or more hydrogen atoms has been
replaced by a halogen atom.

INDUCTION-COUPLED ARGON PLASMA: An instrumental analytical method 0
for quantitation of metal elements.

IGNEOUS ROCKS: Rocks that are solidified from molten or partly molten
material.

INFILTRATION: The movement of water through land surface into the ground. 9

AW^/91U1J, 2 A-3 0
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JP-4: Jet propulsion fuel number four (contains kerosene and gasoline fractions,
used in most military jet aircraft).

LACUSTRINE: Pertaining to, produced by, or formed in a lake or lakes. 4'
LEACHING: The process by which soluble materials in soils or a landfill dissolve in
water. The resulting leachate may percolate down into lower layers or, in a secure
landfill, is collected for treatment.

LITHOLOGY: The description of the physical character of rocks and soil.

LOAM: A permeable soil composed of a friable mixture of relatively equal
proportions of clay, silt and sand particles usually containing organic matter
(humus) with a minor amount of gravel.

MIGRATION (Containment): The movement of contaminants through pathways
(groundwater, surface water, soil and air).

ORDNANCE: Any form of artillery, weapons or ammunition used in warfare.

ORGANIC: Refers to chemical compounds having carbon atoms as their main
skeletal structure. Most organic chemicals are created by living organisms or from
their remains (such as fossil fuels) and occur naturally in the environment; other
organic chemicals are manmade.

OUTCROP: Zone or area where a geologic unit or formation occurs at or near land
surface. "Outcrop area" is an important factor in studies of aquifers as this zone
usually corresponds to the point where significant recharge occurs. Occasionally,
this term is used as an intransitive verb: "Where the unit crops out..."

OUTWASH: Drift deposited by meltwater streams beyond active glacier ice.

OVA METER: An instrument that uses a flame ionization detector to measure
organic vapors.

PCBs: Polychlorinated biphenyls. Liquid halogenated polycyclic organic
compounds commonly used as insulating and cooling fluids in electrical equipment.
Commercial mixtures of PCBs are referred to as Arochlors.

PERCHED WATER TABLE: Unconfined groundwater separated from an
underlying water table by an unsaturated zone.

PERCOLATION: Movement of moisture by gravity or hydrostatic pressure through
interstices of unsaturated rock or soil.

PERMEABILITY: The capacity of a porous rock, sediment or soil to transmit a
fluid without impairment of the structure of the medium; it is a measure of the
relative ease of the fluid flow under unequal pressure.

PESTICIDE: A chemical agent used to destroy pests, includes specialty groups
known as herbicides, fungicides, insecticides, rodenticides, etc.

A^T7/9Uin,.2 A-4
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pH: A measure of the acidic or alkaline nature of aqueous solutions, specificalk the
negative logarithm of the hydrogen ion concentration. 4

POLYCYCLIC COMPOUND: An organic compound in which the carbon atoms
are arranged into two or more six-carbon rings, usually aromatic in nature.

POTENTIOMETRIC SURFACE: An imaginary surface that coincides with the
elevation to 'ý r, ich water from a pumped or nonpumped aquifer would rise in a well
hydraulicailj connected to that aquifer.

ppb: Parts per billion by weight, roughly micrograms per kilogram.

ppm: Parts per million by weight, roughly millograms per kilogram.

PRECIPITATION: Rainfall and :nowfall.

QUATERNARY: The second period of the Cenozoic geologic era, following the
Tertiary, and including the last 2-3 million years.

RECEPTORS: Individuals or groups of organisms or resources that are potentially
affected by a contamination source. 4

RECHARGE: The addition of water to the zone of saturation by natural or artificial
processes.

RECHARGE AREA: The part of an aquifer that receives water by infiltration from
surface water, precipitation or an overlying aquifer. Recharge areas may be natural I *
or manmade.

SATURATED ZONE: The part of the earth's crust in which all voids are filled with
water.

SEDIMENTARY ROCKS: Rocks formed by the consolidation of loose sediments
that have accumulated in layers.

SPECIFIC CAPACITY: The discharge of water from a well per unit of drawdown,
commonly expressed in gpm/ft.

SPECIFIC YIELD: The change that occurs in the amount of water in storage per I
unit area of an unconfined aquifer as a result of a unit change in static head.

STATIC HEAD: The height above a standard datum in an aquifer that water will
rise in a tightly cased well.

STATIC WATER ELEVATION: The elevation to which water from a nonpumped
aquifer would rise in a well.

STATIC WATER LEVEL: The level of water in a well that is not being affected by
withdrawal of groundwater.

STORAGE COEFFICIENT: The volume of water an aquifer releases from or takes 6
into storage per unit surface area of an aquifer per unit change in head. The storage
coefficient is essentially equal to specific yield for an unconfined aquifer.

AW-/9113162 A-5
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STRATA: Distinguishable horizontal layers separated vertically from other layers.

SURFACE WATER: All water exposed at the ground surface, including streams, S
rivers, ponds and lakes.

TOXICITY: The ability of a material to produce injury or disease upon exposure,
ingestion, inhalation or assimilation by a living organism.

TRACE METALS: Metal elements that occur in low abundances in natural
materials.

TRANSMISSIVITY: A measure of an aquifer's capability to yield water; the rate at
which water is transmitted through a unit width of aquifer under a urni hydraulic
gradient.

TRANSPIRATION: The process by which water absorbed by plants, usually
through the roots, is evaporated into the atmosphere from the plant surface.

UNCONFINED AQUIFER: An aquifer that has a water table. The aquifer is not
overlain by a confining unit.

UPGRADIENT: In the direction of increasing hydraulic head; the direction
opposite the prevailing flow of groundwater.

VARVE: A pair of contrasting laminae representing seasonal sedimentation, as
summer (light) and winter (dark) within a single year.

VOLATILITY: The quality or state of being readily vaporized.

WATER TABLE: Surface of a body of unconfined groundwater at which the
pressure is equal to that of the atmosphere.

WETLAND: An area subject to permanent or prolonged inundation or saturation
that exhibits plant communities adapted to this environment.

^ATU77/,, A-6
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APPENDIX B
HYDROGEOLOGIC INVESTIGATION DATA

INTRODUCTION

Soil Boring Logs

Soil samples were collected to perform visual and lithologic classification,
organic vapor scanning and chemical analysis. Soil samples were obtained using a
split-spoon, Shelby tube, hand auger or stainless steel trowel or spoon in
unconsolidated materials. Lithologic "grab" samples were collected from mud
returns with a steel shovel when drilling through bedrock. In gene=4, soil samples
were lithologically logged and screened for volatile contamination as outlined in
Section 3.4.2.1 of the Work Plan [ES, 1990d]. The soil boring logs and boring data

in tabular form are presented by site in this Appendix.

Most of the 1989-1991 soil borings were drilled using continuous flight, hollow-
stem augers. Lithologic and analytical soil samples were obtained using either a 30-
inch Shelby tube or an 18-inch split-spoon sampler. Samples were collected at 5-
foot intervals following Standard Penetration Test Procedures (ASTM Test D-
1586). The samples were logged, screened and packaged according to the
procedures outlined in subsection 3.4.2.1 of the Work Plan [ES, 1990d]. Visual
observations and results of the organic vapor screening determined which samples
would be submitted for chemical analysis. All downhole equipment was
decontaminated according to procedures outlined in Section 3.4.6 of the Work Plan
[ES, 1990d]. Samples were obtained in this manner at Sites 1, 4, 5 and 8.

The soil borings were abandoned by backfilling with a mixture of
bentonite/cement grout (94 pounds of cement/5 pounds of granular bentonite/6

gallons of water). The grout was pumped into the boring through a tremie pipe.
Grout was pumped from the bottom of the boring to land surface by gradually
raising the tremie pipe so that it was always just below the rising grout level.

Hand Auger Summary

Shallow soil borings which were required near utilities, or where use of a drill
rig was deemed uneconomical, were performed with a hand auger or stainless steel
trowel or spoon. Soil samples were obtained in this manner at Sites 2, 3/6, 9 and 10.
The samples were logged, screened, selected for chemical analysis and packaged as
described above.

AW7\91U1 B-1
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Additional hand augering was performed at Site 2, Former Landfill C, and at
Site 7, Former Landfill A, to determine the thickness of the material covering the
landfill. The location of these borings is shown on Figures B. 1 and B.2, respectively;
the results of these sampling efforts are provided in Tables B.1 and B.2.

Exploratory hand augering, completed as described above, was conducted at
Site 3/6 in 1990 to determine the placement of monitoring wells and to obtain soil
samples. Additional hand augering was conducted in 1991 to determine the source
of contamination detected in 1990 at monitoring well VF3/6 MW-1. The location
of all of the exploratory hand augered borings are indicated on Figure B.3. HAl-
HA33 were completed in 1990 and HA40-HA47 were completed in 1991. A
summary of these logs are included in Table B.3.

Hand augered holes were abandoned by filling the hole with bentonite pellets.

Monitoring Well Logs

Thirty-one groundwater monitoring wells (including piezometers and temporary
wells) were installed at the ten IRP sites during the 1989-1991 field investigation.
Monitoring wells and piezometers were drilled by three methods: hollow-stem
augering, rotary wash drilling and hand augering. The monitoring well logs
prepared using data obtained during well installation are included in this subsection.
Well construction details for all wells installed at these sites are presented in Table
B.4. Monitoring well logs were not prepared for the temporary monitoring wells. 0

Most of the monitoring wells installed during the course of this RI were
installed by the rotary wash drilling method. The wells were installed using either a
9-7/8-inch or 6-7/8-inch roller bit to drill through the unconsolidated soils and a 5-
7/8-inch bit in bedrock. Wells were installed by this method at Sites 1, 2, 3/6, 5, 7,

4 10 and the Base boundary. These wells were all constructed of 2-inch inside
diameter (ID) Schedule 40 PVC casing and screen with threaded, flush joints. The
well screens were either 10 or 15 feet in length, wire-wrapped with 0.010-inch
openings, and included a threaded bottom cap and 2-foot sump. A silica sand pack

4 was placed in the annular space around the screen, from approximately 2 feet below
the bottom of the screen to at least 3 feet above the top of the screen. A minimum
2-foot thick bentonite pellet seal was placed above the sand pack. The borehole was
tremie-grouted to the surface with a cement/bentonite grout.

* A 6-inch diameter steel security riser with locking lid and three steel guardposts
4 were installed around each PVC well riser. All risers were marked with well

identification numbers.

The monitoring well and piezometers at Site 8 were installed using 6.25-inch ID
hollow-stem augers. The monitoring well was constructed as described above. The

6 piezometers were constructed of 1-inch ID Schedule 40 PVC casing and screen. All

screens were 5 feet in length with 0.010-inch openings and included a threaded
bottom cap. A silica sand pack was placed in the annular space around the screen

fA1W7\91UJ Q B-2
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bottom cap. A silica sand pack was placed in the annular space around the screen
from approximately 2 feet below the bottom of the screen to about 3 feet above the
top of the screen. The annular space was sealed with a minimum two-foot bentonite
seal, followed by a bentonite-cement grout mixture which was tremied to the
surface. The monitoring well and piezometers at Site 8 were completed with 9-5/8-
inch O.D. (outside diameter) flush, locking, protective covers set in concrete.

4 A total of three temporary monitoring wells were installed at Volk Field. Two
of these wells were installed at Site 3/6 and one at Site 1. The temporary
monitoring wells were installed to help define the extent of contamination. The
wells were constructed of 4-inch ID Schedule 40 PVC casing and screen. The screen
was wire-wrapped with 0.010-inch openings and included a threaded bottom cap.

4 The screens were 5 feet long at Site 3/6 and 10 feet long at Site 1. These wells were
installed with approximately 2 feet of screen below the water table. The wells were
not sand packed or grout sealed due to their temporary nature. The wells were
developed by pumping. After obtaining samples for visual or analytic purposes,
each well was checked for free product and then removed. The boreholes were
abandoned by backfilling with bentonite pellets.

Groundwater Level Summary

Groundwater data were obtained to determine the depth to groundwater and
flow patterns, including horizontal and vertical gradients, at Volk Field and
Hardwood Range. This subsection includes a summary of groundwater level
measurements and groundwater contour maps.

Groundwater Level Measurements

The water level in each well at the Base and Hardwood Range was measured
within a 12-hour period. The water levels were measured to the nearest 0.01 foot
using an electronic water level indicator referenced to the surveyor's mark made on
the top of the PVC riser. The elevation of this mark was determined to the nearest
0.01 foot and referenced to an established datum. Eleven rounds of water level
measurements were made during the course of the investigation. Not all rounds
included every well. Tables summarizing the depth to groundwater (Table B.5),
water elevation measurements (Table B.6) and changes in water elevations (Table
B.7) are included in this subsection. Tables B.8 through B.10 summarize the vertical
and horizontal gradient at Volk Field.

Groundwater Contour Maps

Groundwater contour maps were prepared using the information presented in
Table B.6. A maximum of five contour maps for each of the sites and four Base-
wide contour maps were completed. These maps are presented by site in this
subsection.
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ENGINEERING - SCIENCE
P SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Ci ent ' Ik FrVelld ANGS Page i ot :

Site I Proiect I.D. AT071
'orIng 1.D. Sq19 Well 1.0. it,

3eologist/Engineer K S. rn!ar-CK Date Installed
:rilling Metnoo "SA Date Grouted
Sampling Metnoo Grap Casing Material
Date Started _t-a-aa Screen Material
Cate Comoletea 1i-2-89 Casing Interval ',Ft)
Oriler Norin Star Screened Interval (ft)
Borenole Diameter (in) 9 Sumo Installed?
Deotn Drilled (ft) 4Q well Deoth (ft)
Ground Elevation (ft) 920C TOC Elevation (ft)

Deoth to water (ft) water, Level (ft)
Date Measured 1i-29-8g Date Measure__

x . WELL DIAGRAM

~~ .1 ~ LITHOLOGIC DESCRIPTION -GAI

Sw LOG

SAND. light brown to mo•ai 01t .bc':'

S64Sabove eXCeot dark yellowish *
5rng to feet.

Smasabove exceot Palo
yellowish orange to 10 feet.

I.

20-

25-B

B-4
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

C1ient Vik Ftield ANGQ 1Page I of __
Site ! Pro~ect 1.0. AT077
BorIng I .0. SR17 well 1.0. III
3eologist/Engineer K. S. CrmarZIk Date Installed
Crllllng Methoo NSA Date Grouted
Samoling Metmoc Sclit Spoon Casing Material
cate Started ii-2-a- screen Material
Oate Comoleted 11-2-89 Casing Interval (ft)
Oriller Nnrtm Star Screened Interval (ft)
Borenole Diameter (in) 9 Sump InstalleD?
Oeotn Drilled (ft) a well Depth (ft)

Ground Elevation (ft) 916 , TOC Elevation (ft)
Deotn to water (ft) water Level (ft)
Date Measured 11-29-SQ Date Measured

WELL 01AGRANa GAPIC
SLITHOLOGIC OESCRIPTION d

75 1000 SILT. some sand, black discoloration.
very fine to slightly coas..se. o
rocks coboles),n strong . ydrocarbon

SN.moderate yellowish brown to50 1000 oo o etgrayish orange, slight discoloration.
very fine to slightly coarse. strong
hydrocarbon odoor.
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20-

25-
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Z"ient VMok Field ANGR iPage I of 1i

Site I Project I.D. AT077

Soring 1.0. $R1I well £.0.
3eologist/Engineer K. 5 CmarIck Date Installea

.rilling M4etnod HSA Date Grouted
Samoling Metnoa Solat Snoon Casing material
'Cate Started I-2-8S Screen material
Date C-moletea 1i-2-99 Casing Interval (ft)

Driller North Star Screened Interval (ft)

Borenole Diameter (in) 9 Sumo Installed?

Deoth Orilled (ft) s well Oectn (ft)

Ground Elevation (ft) si-es TOC Elevation (ft)

Deoth to water (ft) water Level (ft)

Date Measured 11-29-89 Date Measured

I WELL DIAGRAM
GRAPHIC

, ~ ~ LITHOLOGIC DESCRIPTION
zd LOG

SW
SAND. moderate yellowish Drown. some

30 0 roc fragmenits (Cobbles) . vary fine to
slightly mealim, strong nydrocSroon

Odor to 2 feet. black discoloration from

2 to 3 feet. I .
SAND. moderate yellowish brown to

5 600o black. Slight discoloration. Very '-'"
fine to medium, strong hydrocarbon
odor to 5.5 feet.

10-

20-

25-

B-6
m., .

S S 0 •0 0 0 0 *



ENGINEERING - SCIENCE 0
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Ca'.ent Volk F'ield ANGS iPage I of I
Site I Proiect 1.D. AT077 4
Baorng 1.0. SAIQ well 1.0.
Geolog2st/Engineer K. S. Cmarick Date Installed
Drilling Method mSA Date Grouted

Samoling Metnoo Shelby Tubes Casing Material
Date Started it-7-ps Screen Material _

Date Completed 11-7-ag Casing Interval (ft)
Driller North Star Screened Interval (ft)
Borenole Diameter (in) a Suimo InstalleO?
Deotn Drilled (ft) 5 well Oeptn (ft)
Ground Elevation (ft) 9a3 3 TOC Elevation (ft)
Deoth to water (ft) water Level (ft)
Date Measured 1,-29-B9 Oate Meeaured

• • iLITHOLOGIC DESCRIPTION d I( LOA

9o0o SAND, trace silt, trace clay, moderate S
yellowish brown to dusky yellowish
brown., fine to meadum. subrounde- to
subangular.

so 0 SAND, fine to medium, pale yellowish
orange to 7.7 feet.
SANOSTONE. moderate orange Pink.
very fine to medium, weathered.

15- S

20-

25-

B-7.9o---- ____

S. . . .. .. ... ...... . .. . .. ... _ _ _ __.. . . . . . . .. _nll _llll _ __n_1111_ _.....i I . . . ..



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Cl:ent Valk Field ANGS lPage 1 of I

Site I PPDiect 1.0. AT077
so#- ng I.D. 98I4a well 1.0. ,_.,

.3ealogst/Engineer K- S. Cha&rIc Date Installed
"3rilling MetnOm HSA Date Grouted
Samoling Metmoo Solit Spoen Casing Material

Cate Started 11-3-89 Screen Material _

Cate Comoleteo 11-3-99 Casing Interval (ft)
Driller NOrtM Star Screened Interval (ft)
Sorenole Diameter (in) 9 Sumo InstalleD7
Oeotn Orilled (ft) a Well 0eote' (ft)

Ground Elevation (ft) TOC Elevation (ft)

Oeotn to water (ft) Water Level (ft)

Date Measured Date Measured _

z WELL DIAGRAGRAPHICI
~~ ~ LITHOLOGIC DESCRIPTION WLLOGARA

2 SILT. som sand. fine. little clay.
cobbles to 2 feet.
SAND. oale yellowish orange ano light ~:*.:
brown. very fine to fine. well sorted.

S" "

SILT. black. some sand. fine. and
Clay to 5 feet.

200

25-

&-8
DOin MBP

S ................ ........... . •...... ... ,.= ... ........ ... • m m m m . . . • ••



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION PECCR1

Client volK Field ANGB 'aqge I of . ,

Site ! Pro~ect I.D. AT077
Sorinng I . . S;2 0 well _.O _...... . .

Geologlst/Englneer K, S, CiarIcK Date Installed ........
,rilling Metnoo HSA Oats Grouteo ........

Samol•ng Metnoo SMelfv TubeS Casing Material ........
Oate Started 11-7-.9 5 Screen Material ........
Cats Comoleteo 11-7-S9 Casing Interval (ft) .....

oriller Nortr Star Screened Interval (ft) --

Sorenole Diameter (in) S Sump Installed?_._..
Deeth Dr2lled (ft) 9 well De0tn (ft) . ...

Ground Elevation (ft) CtA 2 TOC Elevation (ft) _____ _

Depth to water (ft) _ water Level (ft) --___-__

Date Measured it-29-ag Date Measured ....

- ~~LITNOLOGIC OESCRIPTIOt4 d L OA

as ad

75 0 SANO ano SILT. light brown and black.
fine to slightly medium, moderately
sor ted.

75 o SAND and SILT. trace clay. moderated .•e~~bron to duky yellowish bro-n, fine :•.'•::

to madlue to 7 feet.
0 SANO. pale yellowish orange, very fine

to 7.5 feet.
SANOSTONE, moderate orange pink. very

o- fine. weathered.

15-

20-

25-

B-9
SOuIm.I

S

0 0 0 0 0 0 0 0



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Val ri-Old ANGa 1Page I of I I
Site I Pro)ect 1.0. AT077

Boring I.D. wa1 well 1.0.
3eologist/Engineer K, S. Cmarick Date Installed
Cr-illing Metnoo mSA Date Grouted
Samoling Metnoo shelbyv ubes Casing Material
Cate Started 11-7-AG Screen Material
:ate Comoleteo ol-7-B9 Casing Interval .ft)

orlier North Star Screened Interval (ft)

Borenole Diameter (in) a SumO Installe_?
Oectn Orilleo (ft) a well Depth (ft)

Ground Elevation (ft) 915.3 TOC Elevation (ft)
Deotn to water (ft) water Level (ft)
Date Measured 11-2g-ag Date Measured _

Uj GRAPHIC E.ox*
-I . .•,4 LITHOLOCIC GESCRIPTION 0

65 0 SANO. som silt. trae@ clay. oderate SW .
brown and blaCk to moderate yeliOwla/l
brown. very fine to medium.

5 OO 0 SAND. Palo yellowish Orange. Very

same as above ewxcet moderate
a brown to 8 feet.

10

15i

20

B-10
ioL-.

e • •

S. .... 0 0 0 0)( B a



ENGINEERING - SCIENCE
SOIL BORING LOG ANC WELL CONSTRUCTION RECORD

CIernt Volk Wi-ld ANGS 1Page I ofSit 1f
S$Ite I Pro~eCt I.D. AT077 .

Boring I.0. SR22 well I.D.
seojog2st/Engirneer K S C "apick Date Installed
:rill:ng MetnoO HSA Date Grouted

Samoling MetnoO Sneltv TubeS Casing Material

:ate Started 11-7-89 Screen Material
:ate Comoletea 11-7-89 Casing Interval (ft)

Iori'.ler North Star Screened Interval (ft)

sorenole Diameter (in) B Sumo Installed?

Oeotn orillea (ft) a well Depth (ft)

Ground Elevation (ft) 919-4 TOC Elevation (ft)

Deotn to water (ft) water Level (ft)
Date Measured 11-29-8g Date Measured

LITHOLOGIC ESCRIPTION WL GRAM

& -j5 LOG

0 -* -
100 0 SANOSTONE. trace silt. trace clay. dark ....

yellowish orange. very fine to fine.
weathered. friable.

Saoe as above except mocerate brown ....

to 2.5 feet. .. -.

100 0 Same as above exceot pale yellowish .

orange.

Same as above except light brown. '

10020-15-

20-0

25-

B-11

000 0 0 0 0 0 0



I €I
ENGINEERING - SCIENCE

SOIL BORING LOG ANO WELL CONSTRUCTION RECORD

'Client ,olk Field ANGS1 1Page 1 of i

Zoo Site _. Proeect I.D. ATC77

Ieor-ng I.. S~23 well I.0.
Oeolcg:st/Engineer K 9- C~arick Date Installed

Drilling Method HSA Date Grouted

Samolirg metfmoo Siellv TupCS Casing Material

Cate started 11-7-s9 Screen Material

Date Ccoleteo 11-7-82 Casing Interval (ft)

oriller Noprt Star Screened Interval (ft)

Sorenole Diameter (in) B Sump Installed?

Deotn orilled (ft) ia. well Ce.th (ft)

Ground Elevation (ft) ai5.6 TOC Elevation (ft) _

Deotn to water (ft) water Level (ft)

Date Measured 11-29-Bg Date Measured_

] = ; WELL n JAGI:AH

3 "CU { -" ,• IClLITHOLOGIC DESCRIPTION G E

75 0 SANO. light brown. very fine to msdium S.

very strong hydrocarbon odor to 2 foet.
SAND and SILT. black, fine to 2.5

feet. 4

70 0 SAND. dark yellowish orange, very
fine to 7 feet.
SAND and SILT. black, very fins to
f Ine. strong hydrocarbon odor to
S feeot.

'0 SAND. dark yellowish orange, very fine
to 12 feet.
SAND and SILT. black, very fine to
fine, strong hydrocarbon odor to 12.5
feet.

SII

20-

25

B-.12
- . - - __ _ __ __ _ __ __

0 S 0 0 0 0 4



I

ENGINEERING- SCIENCE
SOIL BORING LOG ANO WELL CONSTRUCTION RECORO

client Yolk riald ANGa Ipageo

Site ! Project I.D. AT077
Boring I.D. SM24 well I.O.
Geologist/Engineer K. S, Char-ick- Date Installed
Drilling Metnoa mSA Date Grouted

Samoling Metnoo Shelbv TuQeR Casing Material

Date Started it.--.9 Screen material
Date C:moleteo 11-B-A9 Casing Interval (ft)

Driller Nortm Star Screenea Interval (ft)

Borenole Diameter (in) a Sumo Installed?
Deoth Orilled (ft) 12 5 well Deotn (ft)

Ground Elevation (ft) aiz7s TOC Elevation (ft)

Oeotn to water (ft) water Level (ft)

Date Measured 11-29-a9 Date Measured

_ _z @;WELL OJAGW
W 1-i LITHOLOGIC OESCRIPTIOIN GRANIC

75 0.1 SANO. light brawn. fine to slightly

"edius to 2.2 feet.

SILT and SANO. black, very fine to
fine to 2.5 feet.

',. .::.'

100 0 SANOSTONE. pale yellowish orange. ...
very fine. weathered to 6.5 feet.
SAND. light brown. very fine to fine
to 7.3 teet.
SILT and SAND. black, very fine to
8 feet.

20 p

25-

B-13
_____ _____ ____ _____ _____80L .•

•,• I1 rollI I Ii lll I ll l l J ' I



kV

ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

,-Zjent volk FielQ ANGa 1Page I of 11
Site I Prolect 1.1. AT077
eorIng ID.. SR25 Well I.D. __

3eologist/Engineer K S. C?•arIck Date Installed

Drilling metnoo HSA Date Grouted

Samoliig MetmOo.srelbDv Tubes Casing Material
Date Started 11-a-as Screen Material

Date Comoieteo u1-8-89 Casing Interval (ft)
Driller Nortm Star Screened Interval (ft)

sorenole Diameter (in) a Sume Installed?
Oeoth Drilled (ft) a well Depth (ft)

Ground Elevation (ft) 917 9 TOC Elevation (ft)

Oeoth to Water (ft) water Level (ft)
Date Measured 11-29-89 Date Measured

z 1--- WELLDIGA
LITHOLOGIC DESCRIPTION GRAPHIC

W LOG

l00 0 SAND. trace Silt, trace Clay. light SW
brown, very fine to slightly medium
to 2 feet.
SAND and SILT. dark yellowish brown.
very fine to fine to 2.5 feet. . . -

100 12. SAND. little silt. little clay. dark
yellowish brown. very fine. strong
hydrocarbon odor to 7 feet.

15-

20 5

6 25-

B-14
,,zi .m l

i @ @• • •• • i

0' ...... .............. 0 i -;"I I I • ii 0.. .. * 0-
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

r,::lent Volk iAeld ANGA Page I Of

Site I Project 1.0. AT077
soring z.0. B28- well 1.0.
3eologist/Engineer K. S. Charick Date Installea
cril1-ng Methoo HSA Date Grouted

SamOling MetmOc Snelbv TubeS Casing Material_

:ate started 11-A-Mg screen material __________

.ate Comoleteo ii-a-aq caSing interval (ft)

Criller NOrtn Star Screened Interval (ft)

Borenole Diameter (in) B Suum Installed?

Oeotn Drilled (ft) B Well 0eoth (ft)

Ground Elevation (ft) 917.9 TOC Elevation (ft)
Deoth to water (ft) water Level (ft)
Oate Measured 11-29-ag Date Measured

. -9 9WELL DIAGRAM

. I LOG

0-*---.. .v.
75 0 SAND. light brown. very fine. well ':

sorto. no oaor to 2 feet.
SAN,. little silt. trace clay.
moaerate brown. very f ine to medium ..

to 2.5 feet.

100 0 SANDSTONE. oale yellowish orange. .
"very fine. weathered to 7.5 feet. ....

"SAND. little silt. trace clay. light
brown. very fine to medusm.

B 1 I

15 5

20 I

2-5

•B I
"maim

IS

0 0



ENGINEERING -SCIENCE E
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

:2 lnt Volk Field ANGB prjc .0 T7 1aeIof 11
SitePromet 1.. 1T077
,Boring I.0. SWe7 iwe l Z.O.
S 3eolcg'st/Engineer K. S. CNarv-C Oate Installe-__

I i:;.:g Metnoa HSA oate Grouted__
* Samoi:tg Metnoo Shelby T1ubs Casing Material__
*Cat@ Started It--99- Screen Material__
:ate ::-,oleteo It-A-69 Casing Interval (ft) __--___ "__
0rxl'.er Nornt Star Screened Interval (ft) ___.

Borehole Diameter (in) a Sumo Installed?__
Deotn Crilla (ft) a Well Degth (ft)_____
Ground ESevation (ft) 917- TOC Elevation (ft)
0oetn to water (ft)__ water Lavel (ft).
Date Measureo 11-29-89 Date Measured____

WELL 01AGRAX
LITHOLOGIC DESCRIPTION d LOG

3

79 0 SAND. trace silt. trace clay. light
brown. very fIn* to fine.

100 0 SANo. trace silt, trace clay. moderate
brown. very fine to fine to 5.. feet.

SANDSTONE. trace silt, pale yellowish
orange, very fine. weathered to a feet.

10 3

4I

S...20

* 25-

B-16



I

ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client volk Field ANGa [Page i of I

Site I Prolect 1.0. AT077

Boring 10. %•28 well 1.0.
Geologist/Engineer K. S. Cnarick Date Installed
Orilling method HNSA Date Grouted

Samolang Metnoo ShlbyV Tubles Casing Material

Date Started 11-7-89 Screen Material

Date Comoletea 1i-7-a. Casing Interval (ft)

oriller NortM Star Screened Interval (ft)

Borenole Diameter (in) S Sumo Installed?
ODetm orilled (ft) a well Deoth (ft)

Ground Elevation (ft) 914.5 TOC Elevation (ft)

Deoth to water (ft) w__Water Level (ft)

Date Measured 11-29-89 Date Measured_

.. = = w, - . ,€ ,•WELL DIAGRALM

LITHOLOGIC DSCRIPTION a GRAPNIC EL0AN

~LOS

g Ao o sND. light brown. fine to medium SW
"to 2 feet.
SAND end SILT. dusky yellowish brown.
very fine to ftine to 2.5 feet. ":':'.:*

90 0 SANDSTONE. very Oale orange, very fine.
weathered to 5.8 feet.
"SAND. Dale yellowish orange. very fine
to fine to 6.2 feet.
SAND. light brown. fine to 7.5 feet.
SAND and SILT. dusky yellowish brown.

10 very fine to fine to 8 feet.

20-

25-

B-17
9U .P

4 0 0 0 S S * 4)



I

ENGINEERING - SCIENCE
-j SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Pieid ANGS 1Page I of I

site I Project I.0. AT077 4
Boring I.D. SM29 Well I.D.
3eologist/Engineer K. S. cmarick Date Installed_
Crilling MetnoC HSA Cate Grouted
Samolimg Metmoo Smelbv Tubes Casing Material
Date Started 1 1-5-89 Screen Material
Date Comoleteo it-8-09 Casing Interval (ft)
Driller Nortm_ Star Screened Interval (ft)
Borenole Diameter (in) a Sumo Installe07?
Deotn Drilled (ft) a well De0th (ft)
Ground Elevation (ft) 919 0 TOC Elevation (ft)
Deoth to Water (ft) Water Level (ft)
Date Measured li-2g-ag Date Measured

&ILTHOGIC OESCRIPTION LOGLOAGA
LIHo-... S

as 0 SAND. Dale yellowish Orange. very fine S .

to 1.5 feet.
* SSao@ as above except moderate brown to 41 "

1.6 feet. * *
SILT. little sand. trace clay to 2 feet.

6- 0.1 SAND. pale yellowish orange, very fine@
to 7.8 feet.

SILT. little sand. little clay, black
to 6 feet.

to-

I"

I 15-

I
20-

25 0

B- 18[ - _ _ _ _ _ _ _ _ _ •Li

i •••••



I

ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Zient Volk Fi1eld ANGA ipage I of
Site 1 Project D.o, AT077
Borring ID. SR30 Well Z.Oe _ _ _
3eolog~st/Engineer K. S. CharicK Cate Installed
ýrjlling Met•oO •SA Date Grouted
Samoling Method Sn•e]v Tubes Casing Material
Cate Started '-4-•-S Screen Material
Cate Completed 11-1-89 Casing Interval (ft)

2rller NOrtM Star Screened Interval (ft)
Sorenole Diameter (2n) a Sumo Installed?
Deotn orlile (ft) a well Deotl (ft)
Ground Elevation (ft) sisaB TOC Elevation (ft)
Deotr to water (ft) water Level (ft)
Cate MeasureO 11-29-ag Date Measured

L1THOLOGIC DESCRIP710H LOGRAII EL0AJ

0 60 0.3 SAND. little silt. trace Clay. light Sm

brown, very fine to fine. well sorted
to I foot.
Same as above exceot moderate brown to ....
1. feet.
SAND and SILT. black, very fine to fine *;..',. * S

75 0 to 2 feet.
SAND. 0ale yellowish orange to 7 feet. "" "

Sawe as above exceot moderate brown
to 7.8 feet.
SILT. little clay. trace sand. black to
a feet.

20-

25-

B- 19

0 0 0 *



ENGINEERING - SCIENCE

SOIL BORING LOG ANO WELL CONSTRUCTION 2ECO`C
Z:jent volk FIeld ANGR IPage I of

site ! ProjeCt I.D. ATQ71
sorilmg I.0. SIAI well 1.0.
-eolcg:st/Engone@r K,. S, CIar-lik Date Installed
:r iling Metnod MSA Date Grouted_
Samollng Method Shalbv Tubes Casing Material
:ate Started 11-8-S9 Screen Material
",ate Comoletea it-a-09 Casing Interval (ft)
Oriller Ngrtn Star Screened Interval (ft)

Sorenole Diameter (in) a Sump Installed?
0eotn Drilled (ft) a well Oeatn (ft)

Ground Elevation (ft) 9tS-3 TOC Elevation (ft)
Oeotn to water (ft) water Level (ft)
Date Measured it-29-ag Date Measured

WELL DIAGRAN
SLITHOLOGIC DESCRIPTION d GRAPHIC

- -~ LOG

SANO. trace slit. lignt brown. very fine SW:.::.:75 0 to fine. well sorted to 2 feet.

SANO and SILT. trace clay. dusky brown
to black. very fine to 2.5 feet. -'I"

.r.%'."::.
100 0 SANOSTONE. trace silt. trace Sand, Dale

yellowish orange, very fine. weathered
to I feet.

15-

20-

25-

B-20
sm0.



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

CIlIent Vo 1Kislei ANGA tPage I af S
Site 2 Pro~ect 1.D. AT077
Boring 1.0. S%1 well I.0. __ _,

Geologist/Eng2neer J, Pirkle Oate Installea
:rilzlng Metmoo Hanm Au er Oate Grouted

Samoling method Han Auder- Casing Material

Cate Started 10-29-90 Screen Material _

Oate ComoleteO 10-2)-90 Casing Interval (ft)

Oriller Screened Interval (ft)

Borenole Oiameter (in) 6 SumO Installed?
Det OrDrilled (ft) 2 well Depth (ft)

GrounO Elevation (ft) 904.Q 1 TOC Elevatlon (ft)

Oeotm to water (ft) Water Level (ft)

Oate Measured 11-13-90 Oate Measured _

(J ~~LITIO.OGIC OESCRIPT!ON WELDIGA
=! LOG

-0 SANO. brown. moist. SW

5-5

10-S

9S
15-

20-

25- &

B-21

- - - • •___ _ __ _ soam
S... ... . .. ... .... . .. . .. ... ... . ..... •

im l l0N 0/ 0I I0I.......... .



ENGINEERING - SCIENCE0
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Valk Vipid ANGa Page I1o

Site 2 Project 1.0. AT077
Boring 1.0. S92 well 1.0. ____________

Geologist/Engineer M. Jones Date Installed__________
Crilling method Hand Aucer Date Grouted ___________

Sampling method Hand Auger- Casing material__________
Date Started 10-30-90 Screen Material __________

Date Completed 10-30-90 Casing Interval (ft)________
Dr-il ler _______________ Screened Interval (ft)_______
Borehole Diameter, (in) 15 Sumo Installed?__________
Depth, Drilled (ft) 2 Well Depth (ft) __________

Ground Elevation (ft) gio-mis TOC Elevation (ft)_________
Depth to water (ft) _________Water Level (ft)__________
Cate Measured 11-13- 0 Date measured ___________

ad

-SAND. dark gray, loaMY, MoISt.

200

25-

B-22

uaa.
"J f•?

0 0 0 00 0 0



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

zlient volk F1ela ANGa 1page 1 of :
Site 2 Pro]ect I.D. AT077
Soring 1.0. Sa3 well 1.0.
'3eologist/Engineer M. Jones Date Installeo
Drilling Metnoo Mand Auger Date Grouted
Samoling MetMOd Nand" Auaer Casing Material
Cate Started 10-30-90 Screen Material _

Date Completea i0-30-90 Casing Interval (ft)
Driller Screened Interval (ft)
Borenole oDameter (in) a Sumo Installed?
Dectni Orillea (ft) 2 well 0e9tn (ft)
Ground Elevation (ft) 9o.B s TOC Elevation (ft)
Oeotn to water (ft) water Level (ft) •
Date Measure0 ii-13-90 oate Measured

L~( GRPI WELL OIAGMA
~ .jLITHOLOGIC DESCRIPTION MA LOG

*
10 Sg l.oo.

5-

15-

20- I

25-

B-23

0D
_ _ _ _ _ __• -U.•

" I 1 . .. .
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ENGINEERING - SCIENCE 0
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Ciient Volk Fleld ANGS ;Page i of 1

- Site 2 Project I.D. AT077
Boring I.D. SE4 4ell I.D.
Geologist/Engineer M. Jones Date Installed
Drilling MetnoC H4and Auoer Date Grouted
Samoling Method Man r Auder Casing Material
Cate Started 10-30-90 Screen Material
Date Comoletea 10-20-90 Casing Interval (ft)
Driller Screened Interval (ft)
Borenole Diameter (in) B SumD Installed?
Deoth Orilled (ft) 2 well Oeotn (ft)
Ground Elevation (ft) 911.5 TOC Elevation (ft)
Death to water (ft) Water Level (ft) _

Date Measured 11-13-90 Date Measured

u=. -- WEz LL DIAGRAM

- ~~LITHOLOGIC DESCRIPTION d LOGIC WL DAA-.n LOG S

0 0 SAND, sowe gravel. orown. loose. SW

S0

5-

10-S

20- 0

25- *

B-24
mm * 4.X0

0 0 0 0



ENGINEERING - SCIENCE . 1
SOIL BORING LOG AND WELL CONSTRUCTION RECORD V

::1ent yolk Field ANGB ýPage 1 of I
;Site 2 Proiect I.D. AT077
Boring 1.0. Ses Well I.D.
Seologist/Engineer M, Jones Date Installed
SrillIng Method Hand Auper Date Grouted_
Samoling Metmoo Mano Auaer Casing Material_
Date Started I0-30-Go Screen Material
;ate Comoleted 10-30-90 Casing Interval (ft)
Driller Screened Interval (ft)
8oremole Diameter (in) a Sumo Instlled?_
oeotn Drilled (ft) 2 well Depth (ft)
Grouno Elevation (ft) 904.42 TOC Elevation (ft)
Deoth to water (ft) water Level (ft)
Oate Measured ii-i3-m0 Date Measured_

z
uj - -C MWELL DIAGRAM

- 9 LITHOLOGIC DESCRIPTION GRAPHIC
t LOG

10-

0 SAND. brown.

5-

20-

25-

1-25
___ ___ ___ __ ___ ___ ___ __Scakml.l

: • •• •o. • •• •



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Yolk F'ield ANGi Page I of :
Site 3/6 Pro)ect ID.. AT077

9orir-g 1.O. SRI Well ID._

Geologist/Engineer 0- Moutoux Date Installed

Crillirg Method Hand Auger Date Grouted

Samoling MetIo(0 H~an Auger Casing Material
C ate StarteO IC-14-90 Screen Material _

Date Comoleted 10-im-90 Casing Interval (ft)
Driller Screened Interval (ft)

Soremole Diameter (in) 6 Sump Installed?
Depth Drilled (ft) 5 Well Deoth (ft)

Grouno Elevation (ft) 920.25 TOC Elevation (ft)

Oeotrh to water (ft) water Level (ft)

Date MeasureO 11-13-90 Date Measured

z C

LI HOLOGIC OESCRIPTION GRAPHIC

0-W 0...10 GRAVEL a&n SANG. brown, ry. cry

47 elaCk stained soil with fuel oor. SW ..
13 SAND, orange.

AS above eXCeOt lighter.

5 3.8 AS above except wet.

p

10-

15-

20-

25-

B-26
swn1m.11
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

___et Valk _ Field AN _I page I of

'Site 3/5 Project 1.0. AT077
9orimrg ID. S82 well I.0.

Geologist/Engineer 0, mOutoux Date Installed
CrO:llng Metno HaMCn Auaer Date Grouted_
Samoling Metnod Hand Auaer Casing Material _

Cate Started io-4-so Screen Material
oate Comoleteo i0-15-90 Casing Interval (ft)
OrIller Screened Interval (ft)

Sorenole Diameter (2n) 6 SumD Installed?
oeot Or2illed (ft) z well oeptn (ft)
Ground Elevation (ft) 91a.B3 TOC Elevation (ft)
oeotn to water (ft) water Level (ft)

Date Measured i1-13-90 Date MeasureO

j WELL DIAGRAM
Z: GRAPHIC5 O (A • LITHOLOGIC DESCRIPTIONLOG

-0 SAND anO GRAVEL, very brown. .W
0 SAND, dark brown, fine.

7.4 CLAY and SILT.

AS above excePt wet with dark ML
1tO00 staining. SW

5 ~SAND0.
is Fuel odor. wet.

20

25-

B-27

@ • • • OD• • .
S... ... iI ll [ i m m m i mmm i l iii mi ....



S~ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

.:en V.olk Fteld ANOBq ipage o

Site 31's Pr~oect 10.0 AT077
Boring .0._, _3 . well I.0.
3eolog:st/Engneer 0. Moutoux cat@ Installeo

______:__g metoa _ _n_ Auer _ _te Grouteo
_m__:_ _ Metnoo __no Auer Casing Material

.ate Starteo 10-14-90 Screen Material.

Cate Cz:,pleteo 10-18-90 casing Interval (ft)
CrIller Screeneo Interval (ft)

oarenole Diameter (in) S Sump Instilleo?
Deoth Crilled (ft) a well Deot (ftt)

Grouna Elevation (ft) 9o20-9 TOC Elevation C .)

eotrn to water (ft) Water Level (ftj

Oate Measured 11-13-g9 Date Measured

a WEL DIAGMA
~ LITNOLOGIC OESCRIPTION dGRAPHIC

0

AS above except lighter anld seatore.
AS acove except dark tan.

0 As above exceot light tan.

SAND. some clay (medium brown) . rust
o colored.

wet.

15-

20"

25-

B-28

0

0,". .... . . ... ]' .. ... = m i i i 0i . .. .. .. .-



ENGINEERING - SCIENCE
SOIL BORING LOG ANO WELL CONSTRUCTION RECORD

Client Volk Field ANGS 1Page I of '.

Site 3/8 Pro.ect 1.0. AT077
Boring 1.0. q94 well 1.0.
3eolog2st/Engineer 0. Moutoux Date Installed

Drilling MetnoC Hand Auger Date Grouted

Samoling Methoo Hand AuOer Casing Material

Date Started 10-14-90 Screen Material _

cate Comoieteo 10-i-90 Casing Interval (ft)

Criller Screened Interval (ft)

sorenole Diameter (in) 6 Sumo Installed?
Deot or2illed (ft) 7 well 0Deth [ft)

Ground Elevation (ft) 922-55 TOC Elevation (ft)

Depth to water (ft) W water Level (ft) _

Date Measured 11-13-90 Date Measured

z
= -. 9 WEL DIAGPAN

9 - & LITHOOGIC OESCRIPTl0N GAPC

0-* - - - _ _ _ _ _ _ _

0 SAND. lignt tan/slightly oringe.

0

0.3

110 AS above exceot wet.

10

20-

25-B2

B-29
uarnI

"''" ... I --- 'I ;;;i i i i ii . . .. . . ..



I

ENGINEERING - SCIENCE
4 SOIL BORING LOG AND WELL CONSTRUCTION ;ECORD

:.:'.ent volk Field ANGS :age 1 :f

=Site 3/8 Project I.D. ATQ77
ecri',g 1.0. San Well 1 .0. _

3eologist/Engineer 0. Moutoux Date Installed

Dr~lling Metmoo Hand Aucer Date Grouted

Samoling Metnod Hand AuOer Casing Material
Cate Started in-te-Qo Screen Material
Oate Comoletea 1Q-i6-20 Casing Interval (ft)
Driller Screened Interval (ft)

Bor'enole Diameter (in) 8 Sumo Installed?
Deotn Orilled (ft) a well Deptm (ft)
Ground Elevation (ft) Q22.9 TOC Elevation (ft)

Oeotn to water (ft) water Level (ft)

Date Measured ti-13-90 Date Measured

-C WELLDIGA
0. -LITHOLOGIC DESCRIPTION dGRAPHIC

-JLOG

o Sandy soil. brown.

>1000

AS above exceot very ligmt tan. "

>100

to0-

15-

20-

25-
/

B-30

0 0



II

ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk FlPeld ANGM [Page I of I

Site 3/8 Pro)ect 1.,. AT077

Boring 1.0. SRI well 1.0.
Geologist/Engineer D. Moutoux Date Installed

Crilling Method 04nA Au~er Date Grouted
Samoling Method HMan Auder Casing Material
Cate Started 10-18-90 Screen Material _

oate Comoleted 10-18-90 Casing Interval (ft)
Driller Screened Interval (ft)

Sopesole Diameter (in) 8 Sumo Installed?
oeotn Drilled (ft) t Well Deoth (ft)

Ground Elevation (ft) Q22-AQ TOC Elevation (ft)

Death to water (ft) Water Level (ft)
Date Measured 1i-13-90 Date Measured

O- WELL DIAGRAM
~~ LITHOLOGIC DESCRIPTION LORSHI

0 SAND. iloigt orange/tan becoming dark
brown at 2.5 feet.

0

5 120 Strong oetroltua odor (OVA r-esaing over
hole: 800l0).

Hit concrete.

iO-

B3

20• I

B-3 1

S..... IIIIIIII ' II l J ~ ll J . . ... . .. • -



a ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Field ANGS aPage 1 at !

Site 3/6 Pro)ect I.D. AT077

Boring 1,D. Sfl7 well 1.0._ _ _ _ _ _ _ _ _ _ _ _

Geologist/Engineer D. Moutoux Date Installed
crilling Method Hand AuGer Date Grouted

SamOling Metnoo Hand Auaer Casing Material
Cate Started 10-17-90 Screen Material __

Cate Ccmoleteo 10-17-90 Casing Interval (ft)

Criller Screened Interval (ft)

Borenole Diameter (in) 6 Sueo Installed?
Oeotn Drilled (ft) S well Deopth (ft)

Ground Elevation (ft) Q22 41 TOC Elevation (ft)
Oeotn to water (ft) water Level (ft) _

Date Measured 11-12-90 Date Measured

ILITHOLOGIC OESCRIPTION dGRAPHIC W. AGN

0 SANW. light tAn/slightly orange. S -

0

As above exceot OVA reading over hOle:0.-o e .:i:. ii::.. ..

0.3

110 As above Ienept Wet.

10-

L 5-

4o

B-32

-1--1,--I.I -

0.............. ... .0 
0 *



ot

ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION REC RO

i lent Volk Field ANGE 'Page I of i
Site 3/8 Pro)ect I.D. AT077
Soring ID. SRR Well 1.0._
I eologist/Engineer D. Moutoux Date Installed
or1lling Metmod Hand Auder Cate Grouted

Samoling MethOd Hand Auaer Casing Material_
Date Started in-t7-QO Screen Material
Date Comoleted 10-17-9O Casing Interval (ft)
criller Screened rnterval (ft)
Borenole Diameter (in) fS Sumo Installed?
Deptn Drilled (ft) S well Depth (ft)
Ground Elevation (ft]) Q2• S TOC Elevation (ft)
Oeotn to water (ft) Water Level (tt)
Date Measured 1i-13-a0 Date Measured

LITHOLOGIC MCESIPTION dGRAF41

0 SAND. lIgnt ton/brown.
CLAY and GRAVEL.

o SAND. orange.
A0

50 AS above *XCSpt tan.

o As above except wet.

15

20-

B-33
0__-mI m.1

0 S 0S 0 00 0



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

client Voik Fieid ANGB LPage I of •

Site 3/8 Pr-o3ect 1.0. AT077 4
Boring I,0. SBM9 Well 1.0.
Geologist/Engineer 0. MOutOux Oate Installed
Orlling MetflOo Hand Auger Date Groute__

Sampling Metmroo can• Auaer casing Material •

Cate Started i0-17-ao Screen Material
Date Comoleted lo-i7-90 Casing Interval (ft)

Oriller Screened Interval (ft)

Boremole Diameter (in) 8 Sump Installed?

Oeotm Drilled (ft) 9 Well Depth (ft)

Ground Elevation (ft) Qin-.l TOC Elevation (ft)

oeotn to water (ft) water Level (ft) •

Date Measured it-ia-c0 Date Measured

U.' WEL.L DIAGRAM

g LITHOLOGIC DESCRIPTION d9 ;d LOG0

0 SAiN ana GRAVEL.

SANo. light black to dark gray Stained SW
o looking, 2 to 3 Inch layer.

SANO. dark br.own.
AS aOove exceot beige brown.

0- A aDove o XC.t gaold orange.

Sand. light and wet.
CLAY and wet.

S

I0-

D
15-

S
20-

25-

B-34
ul m1
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

:Iient volk Feld ANGS PPage I of i

Site 3/6 Project 1.0. AT077
Boring I.C, q;RI1 well I.D.
3eologist/Englneer Q. Mnutoux Oate Installe_
:rilling MetnoC Hand Auder Oate Grouteo

Samolimg Metnoa Hand Auger Casing Material_

Date Started iO-17-9o Screen Material

Cate Comoletea 1 0-17-g0 Casing interval ift)

oriller Screenea Interval (ft)

Borenole Diameter (in) 6 Sumo Installed?
Oeotn Orillea (ft) 3 Well 0eoth (ft)

Grouno Elevation (ft) 9gia-s TOC Elevation (ft)

Oeoth to water (ft) water Level (ft)

Date Measurea ii-13-an Date Measureo

3 1
2 LITHOLOGIC DESCRIPTION dGRAPHIC

0 SANO. light tan to brown aeconing
progressively awe browni to i fOct.

26

5-

10-

15-

20"

25- S

B-35

000 0 0 0o0 0 0 0



I

ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Z:ernt VolK Field ANGS 'Page 1 of

Site 3/5 Pro]ect I.C. AT077

ieOrirg ID. S0.1 well 0._.

3eologist/Engineer 0- Moutoux Date Installed

orIlling Metmod HanM Auder Date Grouted

Samollng MetnOd Hand Auder Casing Material _

cate Started uj-7-2O Screen Material

Date Completed li-7-90 Casing Interval (ft)

Cril _let" Screened Interval (ft)

Sorenole Diameter (%n) a Sum0 Installed?

0eptn Drilled (ft) A well OaptM (ft)

Ground Elevation (ft) _S.Q) S TOC Elevation (ft)

ceotn to water (ft) water Level (ft) _

Date Measured 1i-a3-s0 Date Measured

LITHOLOGIC OESCRIPTION GAHCWU IGA

0 Sandy soll from 0 to I foot. SW

SAND. brown.

0AS above OxCSot lighlt or-ange 0
As above exceot light tan.

As above exceot orange gola.

0

20-

15-

20-

25-

B-36

-
.

0 0 0 S 0 0 S *)



S

ENGINEERING - SCIENCE 0
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Field ANG3 !pag I of 1

Site 3/6 Project I.0. AT07t
6oring I.D. qM12 well I.D.
;3eologist/Engineer 0. MautOux Date Installed
Orilling eietmoo Hand Auder Oate Grouted

Samoling mestroo Hiang Auder Casing Material
'-ate Starteo 11-7-90 Screen Material

Cats Comoletea 1i-7-90 CaSIng Interval (ft)
orIller Screeneo Interval (ft)
8orenole Oiameter (in) 9 Sumo Installed?
Oeotn Orilled (ft) 4 well Oeo00t (ft)

Ground Elevation (ft) 0229a TOC Elevation (ft)
Dectn to water (ft) water Level (ft) _

oats measured i1-13-g gDate Measured_

- - '- VELL DIAGRAM

LITHOLOGIC DESCRIPTIONGRPI

SW
o SAND. brown becomng lighter with depth.

o SAND. small amount of rea/brewn clay. .. ** ** 0
5-

io

B•-37



I

ENGINEERING - SCIENCE
SOIL EORING LOG ANO WELL CONSTRUCTION RECCROI

I :ent volk rield ANGS Iage I of I
Site 3/Q Project :.0. A7077 4

Sor:ng 1.0. Sf13 well I.0. _1 _',

* 3eologist/Engineer 0. MoutOux Date Installed __

Zrii1ng Metmoo MMnd Auoerl Date Grouted
Samoling Methoa nand - Auaer Casing Material
:ate Started 1!-7-90 Screen Material _

:ate Completed !1-7-90 Casing Interval (ft)
:riller Screened Interval (ft)
Borenole Diameter (in) 8 Sumo Installed?
oeotn Drilled (ft) I well DeotM (ft)

Ground Elevation (ft) 922-60 TOC Elevation (ft)
eottl to water (ft) Water Level (ft)

Date Measured it-13-90 Date Measured

D

uj WELL DIAGRAM'0 LITHOLOGIC DESCRIPTION GRAPHICS• LOG

0--- - --;
o Sanay $oi1. browM/blaCk from 0 to 0.95 S

feet.
SAND. brown becoming progressively
moe. orange eno light brown, tine.

o SANO. light orange/tan. I 0
SAND. tan.
SANO. off whtte/ten.

o SANDO. wet.

20 I

25-I

B-38
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION PECORD

:Zlent VolX ',lad ANGB Page 1 oP I

Site 3.1 Project 1.0. ArT07
3or-Ig Z.0. S114 well I.0. ___

-eoqog:styEngineer 0. moutoux Cate Installed
:rii!-ng metmoo Hand AuCer Cate Grouted

Samo.,:"g metnoo Hand Aucer Casing Material

Cate Started 1_-7-90 Screen Material __

cate Ccmpleteo !I-7-90 Casing Interval (ft)
Criller Screened Interval (Pt)

Borenole Diameter (in) a Sumo Installec?
Deptn OrDrlle (It) 8 well Oeptn (Pt)

3round Elevation (It) 923-o1 TOC Elevation (It)

0eotn to water (Pt) Water Level (It)

Date Measured 11-13-9• ate Measured

Uj WELL DIAGRAN
LITHO..OGIC DESCRIPTION4

SLOG_ I

o SAND. brown.

o As above. :" '

o As above.

10

15

20- 4

25-

B-39

.. .
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I
ENGINEERING - SCIENCE

SOIL BORING LOG AND AELL CONSTRUCTION RECORO

:: Ient Volk Field ANG IPage i Of •

S-ite 3/S Pro]ect 1.D. AT077

Boring z.D. SBq- well I D._
3eologist/Engineer 0. Moutoux Date Installea

:ri1flng Method Hand Auger Date Grouteo

Samoling MetMod Hand Auaer Casing Material

-ate Startea iu-7-9O Screen Material _

Zate Comoletea !!-7-9O Casing interval (ft)

Ori22er Screened Interval (ft)

Borenole Diameter (in) 6 Sumo Installea?
ceotn Onillea (ft) a well Oectn (ft)

Grouna Elevation (ft) 9Q2130 TOC Elevation (ft)

Deotn to water (ft) water Level (ft)

Date Measured 11-13-90 Date Measure _

•J WELL DIAGRAMr~<1  Sady 5011 LITHQLOGIC DESCRIPTION G6RAPHC WL IG

liSnd ght1 drk with Posasibestaint. g

OV raigover mole: 0.dopm.
SAND. rusty orange.
SANo. light ton to white.

18As above exceot small amout of gray
70 clay in a lens@..SAND. red/brown with clay ns o.....

to-sam color.

SANDO. wet with moderate fuel Odor.

25 5
740 "- " '

25-

B40
SO!LAM."

0S

*0S 0 rdbrw Stt €I yleno o



S B ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECO'RD

Client volk Field ANGA ýPage 1 of I

Site 3/5 Pro30ct I.D. AT077 4

Sorlng I1D. S1S M.. well I.D.
Geologist/Engineer D- Moutoux Date Installed

Drilling metmono "ano AuCer Date Grouted

Samoling Metmoo Hand Auoer' Casing Material
Date Started 1 1 -7-90 Screen Material
Date Comoleteo 11-7-90 Casing Interval (ft)

Driller Screened Interval (ft)

Borenole Diameter (in) s Sumo Installed?
Deotn Drilled (ft) s well Depth (ft)

Ground Elevation (ft) 922 07 TOC Elevation (ft)

oeotn to water (ft) water Level (ft)

Date Measured 11-13-90 Date Measured

-6 GRAHI WELL DIAGRA

-~~ ~~ LITHOLOGIC DESCRIPTION d ELOARJ
SLOG

I SAND and GRAVEL. orown frol 0 to 1 foot. GWSW
Ton soil at 2 feet.

SAND. light gray, strong odor.
CLAY. red. CL ....

>tOO0 SANO. gray/white.

20-

25-

B-41

4~~~ 0 9



iS

b, ENGINEERING - SCIENCE

SOIL BORING LOG AND WELL CONSTRUCTION RECORD

::lent Volk Field ANGB [Page 1 of t

Site 4 Pro)act 1.0. AT077
sor:ng ID.. Sea well 1.0.

3eologist/EngineeP K. S. Cmarick Date Installed

::r-iilarg Method HSA Date Grouted

Samolzng Metmoo Split Sopon Casing Material

Cate Started l1-2-89 Screen Material _

-ate C:moletea 11-2-89 Casing Interval (ft)
Driller NQrtK Star Screened Interval (ft)
sorenole Diameter (in) 9 Suma Installed?
oeotn Drilled (ft) a0.5 well Oeotn (ft)
Grouno Elevation (ft) gigjs TOC Elevation (ft)

Oeotn to water (ft) water Level (ft) •

Oate Measured 11-29-89 Date Measured

WELL DIAGRAM
LITHOLQGIC OESCRIPTION d GRAPHIC

SWL

5 0.! $SAND. trace slit. large rock fragments
(weatnered). dark yellowlin orange, fine
to SedluS. well sorted.

4 40 0.1 sSAN, trace Slit. dark yellowish orange.
trace black granules,. very fine to fIn. :
wall sorted to 5 feet.
SAND. very oale orange, fine to slightly
Medium to 5.5 feet.

_ 40 0.4 SAND. trace silt. light brown, trace
black granules. very fine to fine to

tX 10.5 feet.
SAN•, trace silt. orange mottling.
trace black granules to 10.5 feet.

4

4

SI

10

B-42
1 I

i I I 00



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

cl:ent Volk Wld ANGR Page I of I

site 4 Project 1.. AT077
Boring ID. 9910 well I.0.
Geologist/Engineer K. S. CraricK oate Installed

Crilling Met1oC HSA Date Grouted

Samoling Metmoo Solit Spoon Casing Material

Date Started 11-2-RQ Screen Material

Date Comoletea iI-)-99 Casing Interval (ft)

Driller NOrth Star Screened Interval (ft)
Borenole Diameter (in) 9 Sumo Installed?

Deoth Orilled (ft) 0o well O0th (ft)

Ground Elevation (ft) Qs'-a TOC Elevation (ft)

Deoth to water (ft) water Level (ft)

Date Measured 11-2-89 Date Measured

LITHOLOGIC DESCRIPTION dOWI.LDIARA
-~ ~-j LOG

go o GRAVEL. to I foot. S n

SANO and SILT. trace clay. black and
moderate brown. very fine to fine.

50 0.2 SAND. dusky yellowish brown and light ~...
5- brown, very fine to fine.

As above. trace silt, except dark
yellowish brown with trace black
granules, orange mottling to 6 feet.

30 0.3 SANO and SILT. dusky yellowish brown

and dark yellowish orange, very fine S-.

to fine to 9.5 feet.
to- SAND. very gale orange, very fine to

fine.

15-

E 25

B-43
3D.'-.

.i



4

ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTICN RECORD

::ient Valk •ie]d ANG I Page of i
Site 4 PrO)eCt 1.0. AT077
Soring I.. $811 well 1.0.
Geologist/Engineer K. S. Cmarick Oate Installed

"-rilling Methoo HSA oate Grouted

Samoling Metnoo solat Spoon Casing Material

Sate Started il-2-BO Screen Material

oate Comoletea u1-2-89 casing Interval (ft)
Oriller NortM Star Screened Interval (ft)
8orenole Diameter (2n) 9 Sump Installed?

oeotn Drilled (ft) 10 well Deoth (ft)

Ground Elevation (ft) 917 0 TOC Elevation (ft)
Deoth to water (ft) water Level (ft)

oate Measured -1-29-89 Date Measured

z WELL OIAGRAN

& e 6ý- LITHOLOGIC DESCRIPTION GRAPHIC

Gn 00- - ____________________

so GRAVEL. to I foot.
SANO. light brownish orange to moderate i
brown, blacK granules, very fine tO
fine. well sorted.

SAND. light brownish Orange, very fine*
to fine to slightly mealum. moderately
sorted.
"SAND. pale yellowish orange with some
orange mottling, very fine to fine.

SAND. moderate yellowish brown, very
fine to slightly coarse to 9.5 feet.
firm.

10• SANDSTONE. white with daee red fibers.
fine to slightly medlum. weathered.

15-

20-

25-

B-44

.0
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a

ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

(Ilent volk Fiei ANGU Page 1 of 1

Site 5 Pro)ect I.D. AT077

Boring I.0. S11 well I.D.
Geologist/Englneer K. S, CrMcAr1k Date Installed

orilling MetnoO HSA Date Groutea
Samoling Metmod helMbv Tubes Casing Material
Cate Started ii-a-89 Screen Material _

Date Comoleted 11-4-89 Casing Interval (ft)

Driller Nortm Star Screened Interval (ft)

Boretole Diameter (in) 8 Sumo Installed?
Deoth Orilleo (ft) 5 - well Death (ft)

Ground Elevation (ft) 9oi.2 TOC Elevation (ft)

Deptm to water (ft) ,, Water Level (ft) _

Date Measured 11-20-99 Date Measures

rO~tS, Oe~k. LL . I...A.

Z6LITHOLOGIC OESCRIPTI0N M GAPHIC
&~ ILOS

- 0 s .@ SILT. sase &an*. trace clay, Plant L
rootS, black. fine.4

40 140 SILT, some sand. little clay. light "."'

gray. fine. slight nydrocarbO . •'"4." •

20-

25-

B-45
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V

ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

:I lent Volk Fieldl ANGSl ,page of

Site .5 Pro)ect I.D. AT077
soring : .o. SR2 well 1 .0,

seologist/Engineer" K. S. CmanlCk Date Installea
=riilng Metnod HSA Date Groutea

Samoling Metmoo Shelbv Tu~es Casing Material

Cate Starteo 11-4-19 Screen Material
"Cate Comoleteo 11-4-89 Casing Interval (ft)

rtiller NorPt star Screenea Interval (ft)

sorenole Diameter (in) a Sumo Installeo?

ýeotn orilled (ft) a Well Depth (ft)

Grouno Elevation (ft) 9o.5; TOC Elevation (ft)

Ceotn to water (ft) water Level (ft)

Cate Measurea 11-29-89 Date Measured_

Uj WELL 01AGRAM
SLITHOLOGIC OESCRIPTION dGRAPHIC

* ~ LOG

75 0 SILT. some sand (fins). little Clay. ML-..

100 0 SaIo e above excePt More clay. dusky "''

brown and black, sand, fine to slightly i .
5 Coarse.lb..1100 0 SANO and CLAY. little silt. medium dark S "..

gray, fine to coarse.

4B-46

4 0

2Mon0- --- Io-

2I5

L • • • • • •

4- . .. ... . . .. l l ~ .. ... . ..0 i l 0 0 00-



4

ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Iient volk F9el6 ANG9 Pagelof 1

Site 5 Pro~ect 1.0. AT077
5or2mrg I.0. SBA well 1.0.

IGeologlst/Engineer K. S. CharicK oate Installed
DCrilling Metmoo HSA Oate Grouted
Sampling Metmod Smolbv Tubes/Grap_ Caning Material

Cate Started 11-A-a9 Screen Material _

Cate Comoleted 11-4-a9 Casing Interval (ft)
Oriller NortM Star Screened Interval (ft)

Boremole Oiameter (in) a Sumo Instolled?
0eotm orilleo (ft) a Well De0th (ft)

Ground Elevation (ft) 9060- TOC Elevation (ft)

Deptn to Water (ft) Water Level (ft) •

Date Measured 11-29-89 Date Measured

- z WELL DIAGRAM

Itý 8LITHOLOGIC DESCRIPTION 8 d PI

0-----
a CLAY. some silt. little sano. Ousky . .

orown. .--- ,

495 0 SANO and SILT. little claw. dark gray, S.
very •ine to slightly coarse, saturated. :.•..:'.

5

B4

15-5

20

25

B-47
SO1UL3. 0

= ' .. .. ...' .............. ...... m m m -Il m ... ...
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ENGINEERING - SCIENCE

SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Fi'eld ANGR [Page I of

Site 5 Project I.D. AT077

Boring 1.D. BR4 well I.D.

Geologist/Engineer .K, S. CharicK Date Instelled

orilling MetnoO k€SA Date Grouted

Samoling Metnoo Snelbv Tube& Casing Material

Date Started 11-4 -R Screen Material

Date Ccmoleted 11-4-S9 Casing Interval (ft)

Driller NQrtM Star Screened Interval (ft)

Borenole eiameter (in) i Sumo Installed?

Deoth orilleo (ft) a well Deoth (ft)

Ground Elevation (ft) aot.4 TOC Elevation (ft)

Deotm to water (ft) water Level (ft)

Date Measured 11-29-89 Date MeasureCd

z
GRAPH I WELL DIAGRAM

LITHOLOGIC DESCRIPTION4 d RPI

100 0 SILT. little sand. trace clay. black. 4

fine to 0.5 feet. " "

SANO. light brown. fine to coarse. ML ..

poorly sorted to 0.8 feet. ..

S100 0 SILT. little sand. trace clay. black. %
fine to 2.5 feet. .,'.., W

5- Same as Oove to 4.5 feet.

SANO. pinkish grey. fine to slightly
"Medium to 5 feet.
SILT. little sand. little clay. black.
fine to a feet.

I
10"

20- 5

25-

B-48
2 uns.am



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Yolk Fi*ld ANGR [Page 1 of a

Site 5 Pro]eCt 1.D. AT077

Boring I.0. mWel I. well.0.
Geologist/Engineer K. S. CMarlek Oate Installed _

orilling Metnoo HSA Date Grouteo d_
Samo1rng MetoOo Snelcv rubes Casing Materiaal
oate Started I--n-ag Screen Material _ S

Date Completed i--z-ag Casing Interval (ft)_

Oriller North Star Screened Interval (ft)
Borenole ODameter (in) a SumD Installed?
Death Drilled (ft) a Well oeptn (ft)

Ground Elevation (ft) an,.i TOC Elevation (ft)

Deoth to water (ft) Water Level (ft) _

Oate Measured 11-29-89 Oate Measured

zD LI~GRAPHIC WELL DIAGRAN

tlo SILT. little sahi. trace clay. fine. . .

70 1.9 SAND and SILT. trace clay. very oale SM.'. *.*
orange and soerate brown. very fine S .. '..

5 to coarse.

to-

IS-

20-

25-

B-49
so50L. Par

S

0.. . . . ... .. .... . ....... ... .. . 0 0 0 0



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

C 1,ent .Vlk FriQfd ANGS 1Page 1 Of I
Site 5 ProOect 1.0. AT077
Boring 1.0. 911 well ID._.
Oeologist/Eng2neer K. S. Cmapick Date Installeo
Drilling Method HSA Date Grouted_

Samoling MertOd Shelty Tuteg Casing material
Date started i1-5-so Screen Material

Oate Comoletea 11-5-ag Casing Interval (ft)
Driller North Star screened interval (ft)

Sorenole oiameter (in) a Sumo Installed?
Deotn crilled (ft) e Well Deotn (ft)

srouno Elevation (ft) ani n TOC Elevation (ft)

Deotr to water (ft) Water Level (ft)

Date Measured 11-29-pg Date measured

*LITHOLOGIC OESCRWEL.L CGRAPHI

~ ~ LOG

0 SILT, little sand. trace clay. black ML4. %
fine. @.

S~~~. ... 4,

100 10.4 SILT. little sand. trace clay. black " *
and duSky brown, fine. % .. l

10-

f

S20-

25-

B-50

[ - ___ -- ___ _ __ •
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client vak PlFild ANGS 1Page I of 1

Site 5 Project I.D. AT077
Soring 1.D. Sa7 Well I.0.
3eologist/EngIneer K- S. CharlCk Date Installed

Zrilling Metnod HSA Date Grouted
Samoling Metnoo Shelbv Tubes Casing Material
=ate Started it-m-aS Screen Material •

late Comoleteo 11-5-8Q Casing Interval (ft)

Criller Nort, Star Screened interval (ft)

Borenole Diameter (In) B SumDn Installed?
oeotn orilled (ft) a Well Depth (ft)

Ground Elevation (ft) Qo1.2 TOC Elevation (ft)

Deotn to water (ft) Water Level (ft) _

Date Measured ¶1-29-sg Date measured_

WELL DIAGRAM
% * LITHOLOGIC DESCRIPTI0N dRC PANIC

LS

0 SILT. sow sand. trace clay, *lack.

fi-e. .•.

100 0.1 SAND and SILT. trace clay, alternating S
sand and silt. varved. very Pale orange

i nd dusky brown, very fine to ediN ml. .:.. '.:s.'

!p
to- kp

20 p

25-

B-5 1

,OIn

p

0 0 0 00 0 .



ENGINEERING - SCIENCE 0
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk i ANGpage I o
Site 5 Pro)eCt 1.0. AT077

Boring I.D. sBa well 1.0.
Geologist/Engineer K. q ChariCk Date Installea

Cril.ing MetMoC HSA Oate Grouteo
SamOaing metnoo Sme lMv Tubes Casing Material

Date started 11-m-p- Screen material
cate Comoleteo Casing Interval (ft)
oriller North Star Screened Interval (ft)

Borenole Diameter (in) B Sumo Installeo?
Coetn Drillse (f t) 9 well Oeotn (ft)

Ground Elevatlon (ft) Q0o11 TOC Elevation (ft)

Deoth to water (ft) Water Level (ft)
Date Measured 11-29-89 Oats Measured

LIhLOI -9 WELL DIAGAN

75 0 SILT. some sand. little clay (light 4. 4

brown), dusky brOwn, very fine. .. 4

ao 1.5 CLAY and SILT. little clay. black * *
and very pale orange, very fine to

504WSe. 4-4-

152

20-

B-52 
• •



ENGINEERING - SCIENCE
SOIL BORING LOG AND 0WELL CONSTRUCTION RECORD

_":ent Volk ViId ANGB 1Page 1 of I

Site S Project 1.0. AT077

Boring I. 0. SR9 well I.0. _rl

Geolog:st/Engineer K, S. CMna.r•€ Date Installed
rxll.r:g Metnod HSA Date Grouted

samoling Metnoo Smelbv Tubes/G ra Casing Material

Cate Started 1i--z-p Screen Material _

Oate Comoleted I1-5-89 Casing Interval (ft)
Driller Nortm star Screened Interval (ft)
8orenole Diameter (in) B Sumo Installed?
Deotn Drilled (ft) .5 well De0th (ft)

Ground Elevation (ft) 902-A TOC Elevation (ft)
Deotn to water (ft) water Level (ft) _

Date Measured 11-29-89 Date Measureo

- % WELL GIAGRAM
%LITHOLOGIC OESCRIPTION ~ LGAPI

95 0.2 SILT. some send. little clay, light
brown to moderate brown, very fin@ to -.- If In@... :

95 56 SILT, some send. some clay (light "
brown), black, very fine to fine. " 0

5-

B-53
SOILMIM. PC

.-



U
ENGINEERING- SCIENCE

SOIL BORING LOG AND WELL CONSTRUCTION RECORO

Client Volk Field ANGR 1Page I of 4

Site 5 Pro]ect I.D. AT077
Sorimg I.0. SaID well I.D.

Geologist/Engineer K. S. CharicK Date Installed
orilling Metnod SA Date Grouted

Samoling Metnoo Shelbv Tubes Casing Material
Cate Started i-z-a9 Screen Material
Cate Comoleted ±1-5-e9 Casing Interval (ft)

I Oriller Nortn Star Screened Interval (ft)
Borenole Diameter (in) a Sumo Installe?__
Decth orilled (ft) 151 well Depth (ft)
Ground Elevation (ft) 902-1 TOC Elevation (ft)

Deoth to water (ft) water Level (ft)

Date Measured 11-29-89 Date Measured

2I WELL DIAGRAM

LITHOLOGIC DESCRPTION GAPI
-~ ~ I-j LOG

go 0 SANO and SILT, trace clay, fine to
slightly coarse. ,

95 0.2 SILT. some sand, little Clay. dusky N
brown, very fine to fine.

t0-

15-

20-

B-54

i ..... ... . ...... .,~llin ' i mll lli / I -.
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Field ANGU 1Page I of I

Site 5 Project 1.0. AT077

soring I.D. gil well I.D.
Geologist/Engineer K. S. Chr'Ck Date Installed
Drilling Metnoa HSA Date Grouted
SamolIng Methoo Shelbv TubeS Casing Material _

Cate Started 11-n-99 Screen Material
i ate Completed Ii-5-ag Casing Interval (ft)
Criller North Star Screened Interval (ft)

Borenole Diameter (In) B Sumon Installed?
Depth DrIll*e (ft) S well Depth (ft)
Ground elevation (ft) 903-4 TOC Elevation (ft)
Deotn to water (ft) Water Level (ft)
Cate Measured 1-2g9-a9 Date Measured

zA WELL. DIA.RMM
LITHOLOGIC DESCRIPTION I

0 SANDO and SILT. little clay. moderate ''-:
yellowish brown. very f In to mdOua.

40 0 SANO and SILT, son clay, light brown .. :

"to moderate brown.

5-

I

20-

25-

20
8-55

- -_ _ _ _ _ _ _ _ _ U~ m...I

0........0 0 l e lll i 0I . ... 0
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk• •ield ANGS iPage 1 of 1

Site a Project I.0. AT077
Boring ID. SKI well I.D.
*eoiogist/Engilneer Juaie Burain Date Installed

Crilling Method HSA Date Grouted
Sampling Metnoo split Smoon Casing Material

Date Started 9-30-90 Screen Material

Date Completed 9-30-90 Casing Interval (ft)
Oriller North Star Screened Interval (ft)
Borenole Diameter (in) a Sump Installed?
Deotn Drilled (ft) E well Depth (ft)

Ground Elevation (ft) 909-24 TOC Elevation (ft)

Deoth to water (ft) water Level (ft)

Date Measured 11-30-90 Date Measured

-~ .~WELL DIAGRAM

LITHOLOGIC DESCRIPTION M RAPIC

0 TOPSOIL. silty. brOwnish black.
SAND. silty. pinkcish gray, fine to
"medium. moderate to well sorted.

Cdam.L

CLAY, at 3 feet. moderate brown. SI5- 100c f ira.

SAND. brownish black (3.5 -4.5).
grading to grayish orange (4.5'-5')
to pinkish gray (5'-6'). fine to
medium grained. moderately sorted.
silty, wet.

20-

25_

B-56
SS.IOq •

iL S S
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ENGINEERING -- SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

I Client Volk F eld ANGS IPage I of I
Site 9 Project 1.0. AT077
Boring 1.D. 9RI well 1.0.
Geolog'st/Engineer J- Pipkie Date installed
Drilling Metnod Hand Auaer Date Grouted
samoling Metnod Hand Aucer Casing Material _

Date Started 10-20-g0 Screen material
Cate Ccmoletea 10-2g-90 Casing Interval (ft)
Driller Screened Interval (ft)
Borenole Diameter (in) S Sump Installed?
Oeptn Crilled (ft) 2 well Deptn (ft)
Grouno Elevation (ft) 917-09 TOC Elevation (ft)
Deptn to water (ft) Water Level (ft)
Date Measured 11-13-90 Oat* Measured

LITH)LOSIC DESMIPTION d

0 Sandy sail. light crown. very loose. SW
saeswhat solst.

5

B0-

15-

20-

S25- S

B-57
loamD

S ... .......... •

S ...... . . .. . ..... . . .. InSl I N SJll ... . . .



S~ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk FildPg 1 of i
Sit* 9 Pr-o~act 1.0...ATOT?

Boring 1.0. S92 Well _.D.

Geologst/Engnee_ Yt Pickle Date installed

Or______ig __too Hand Aur Oat* Grouted
Sampling metflOo Hand Aucer Casling material
oats Started 10-29-0_ Screen materiel
Date Completeo 10-20-00 Casing Interval (ft)

ODrller Screeneo Interval (ft)
Sorenole Diameter (in) a Sump Installed?
Depth Drilled (ft) 2 Well Oepth (ft)

Ground Elevation (ft) 019-42 TOC Elevation (ft)

Depth to water (ft) water Level (ft)
Date Measured 11-13-90 Date Measured

4L17MMOGIC DESCIPTION GRAPHICI

Sandy sail. dark br-own, moist.--
A

II L5-5

Ill~ I0

- -.. , ..... i ,, ,,, iJl l i ~i 10-



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Cllent Volk Field ANGR I Page I of 1

Site PrPoject 1.0. AT077

Boring 1.0. sm% Well 1.0.
Geologist/Engineer J, Pirkle Oate installed
Drilling Method Hand Auter Date Grouted
Sam0ling Method Hand AuOer Casing Material _

Date Started JO-29-9O Screen Material

Date Completed 10-29-9o Casing Interval (ft)

Driller Screened Interval (ft)

sorenole oiameter (in) A Sump Installed?

Deot Orillled (ft) 2 Well Depth (ft)

Ground Elevation (ft) 6331,7 TOC Elevation (ft)

Oeotn to water (ft) water Level (ft) _

Date Measured 11-i3-90 Date Measured

WELL DIAGRAM
LITHOOGIC DESCRIPTION dVAPIC

~: ~LOS
0- -: ______________________

0 Sanay soil. btiown. dam. S

5-

10-

15-

20-

B-59

- - --- ; ; _____i__ii___i_ - p

4 .. . . .. 1 SIII4
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I
ENGINEERING - SCIENCE

SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Field ANG8 IPage 1 of I

Site 10 Project 1.0. AT07"
Soring 1.0. Sal well 1.0.
Geologist/Engineer J. Pirkle Date Installed
Orilling Method Hand Auaer Date Grouted
Samoling MethOd Hand Auger Casing Material
Date Started 10-2A-90 Screen Material
Date Completed 10-2a-C0 Casing Interval (ft)
Driller Screened Interval (ft)
Sorenole Diameter (in) 8 Sump Installed?
Depth Drilled (ft) 2 well Depth (ft)
Ground Elevation (ft) gpj p9 TOC Elevation (ft)
Oeotn to water (ft) water Level (ft) _

Date Measured 11-13-90 Date Measured

- LITIG.OGIC OESCRIPTION GAPd EL0AA

J0---

-SAMO. oale yellowish brown.

4B

5-

20-

25- P

B.60

0 0 000

9O~lle~l4
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD S

Client Volk Field ANGa 1Pege I of I

Site 10 Pro]act 1.0. AT077

Boring I.D. S12 well 1.0.
Geologist/Engineer J. PIrkle Date Installed
Drilling Metnoo MHan Auger Date Grouted
Samoling MatnoOd H&ad Auger Casing Material
Date Started 10-2B-90 Screen Material
Date Comoletea 10-2a8-90 Casing Interval (ft)

Driller Screened Interval (ft)

Soremole Diameter (in) P Sump Installed?
Deoth Drilled (ft) 2 well 0eptn (ft)

Ground Elevation (ft) mRa-ca TOC Elevation (ft)

Oeotm to water (ft) water Level (ft) _

Date Measured 11-13-90 Date Measured

- z WELL DIAGAN

~~ LITHOLOGIC DESCRIPTION d RPI
4 a LOS

- SAND. Palo yellowish brown.

B-61

5.

10-

20-5

4 25-

B-6I
4 - _ _ _ _ _ _UD.N.

S

4 0 S 0 • 0 0 0 0 -
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ENGINEERING - SCIENCE,
4 SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client volk Field ANG8 IPage 1 Of 1

Site 10 Project 1.D. AT077

Boring i.o. $qu Well ID. it,

Geologist/Engineer J Pirkle Date Installeo
Orilling meetModo and AUOer Date Grouteo

Samoling Metoo HMand AuGOr Casing Material

Date Started iM-29-90 Screen Material I_

Date Comoleted 10-2m-Q0 Casing Interval (ft)
Driller Screened Interval (ft)

Borehole Diameter (in) S Sumo Installed?

oeotm Drilled (ft) 2 Well Depth (ft)

Ground Elevation (ft) 9QRA-7 TOC Elevation (ft)

0e0th to water (ft) Water Level (ft)

Date Measured 11-13-90 Date Measured

*U OIAGRAN
LITHOLOGIC OESCRIPTION d X

ad = - LOG

0- • - SAND, pale yellowish brown.

50

15 --

20

4 25-

B-2

- - - - - -uuiD

_ . . ... . .. . . . ...... . ... ...... ... .... . .. ... .. . . . •

0 .. .... E0 0 0i . . .. .. .
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4 Figure B. *

* SITE 2. FORMER LANDFILL C

LANDFILL CAP THICKNESS
- VOLK FIELD ANGB, WI

LINE -

vF2 MW-I
896-31 HA4

_ HA3 IV
2-A0- VF2 MW-2

897.54

APPROXIMATE
LANDFILL
BOUNDARY

HA5

r-6. +

VF2 MW-5 5 *
87.22

HA6
""'-0, VF2 MW-3

+HAIO897.76

2'-H' +HA7
+H1 ~A9 2'-0 S

+HAl3 'T4A83"-0o X-0"

N, LEGEND S

W VF2 MW-4

M anit " Well installed
(NJ in 1987/88

<" l"nsmtorulg q wd intalld_____________

- 8AUGER # DEPTH DISCOVERY

C14 4. Hand Augerinq Location

Lw HAI Hand Auqer(i Number HAl 4 AL FOIL. FOAM S

7 9.RUBBER. WOOD
D-9 epth of Augeed Boruig HA2 1'-0" CONCRETE (FRESH CHIPS)

1197.62 Groundwater Elevation HA3 2'-0' IMPENETRABLE
< B Measured 7/Nov/19go HA4 4" CONCRETE

U HA5 2S-6" PLASTIC & CONCRETE
Roa -N- HA6 3-

4 r-. • HA7 2'-0* POSSIBLE CONCRETE

0 150 HAS 31-0. LEAVES. ROPE

< SCALE FEET HA9 3,-01 PLASTIC
SHA10 1V-6" PLASTIC

190 1HAl1 2'-0" WIRE. DEBRIS
Source: Hozwrap 1990 HA12 V-9" DEBRIS

"HA13 31-0.

B-63 E ENGINEERING-SCIENCE

* 0 0 0 0 0 0 0• 0 0



TABLE B.I.

SITE 2 EXPLORATORY HAND AUGER SUMMARY
VOLK FIELD ANGB, WI

Headspace 0

Boing Depth Readine Litholog
I.D. (feet) (ppm)

HAI 0 ND Wood, brick, cable, pipe, concrete visible
at surface 9

0.33 Landfill material; aluminun foil, foam rubber

HA2 0 ND Large concrete debris visible at surface
0-1 Soil

1 Concrete chips 0

HA3 0- 1 ND Topsoil
1-2 Sandy soil with gravel

2 Penetration prevented by large object
* 0

HA4 0.33 ND Concrete, preventing penetration

HA5 0.5 0 Topsoil
2 Sand

2.5 Rubber or plastic strips along with concrete

HA6 0.75 - 1 0 Topsoil
1 -3 Sand (no landfill material encountered)

HA7 1 0 Topsoil
1-2 Sand

2 Dark sandy soil against rock/concrete

HA8 0 - 0.75 0 Topsoil
0.75-3 Sand p

3 Landfill material; leaves, rope

HA9 0 - 0.5 0 Topsoil
0.5-3 Sand

3 Landfill material; plastic 0

HA1O 0 - 0.5 0 Topsoil
0.5- 1.5 Sand

3E\AT077\911J162 B-64

0 0 0 0 0 0 0 0 0



TABLE B.1-Continued

SITE 2 EXPLORATORY HAND AUGER SUMMARY
VOLK FIELD ANGB, WI

Heaispae
Boring Depth ReadiaW Litholeogy

I.D. (feet) (ppm)

1.5 Landfill material; plastic

HAIl 0-0.5 0 Topsoil
0.5-1 Dark sand
1.5 - 2 Landfill material; wire. debris. etc.

HA12 0 -0.75 0 Topsoil
0.75- 1.5 Sand

1.75 Landfill material

HA13 0 > 1,000"* No soil at surface, sand
I Light sand with gravel *

2.5 Dark sandy soil
2.5-3 Sand

ND Not determined
OVA readings were taken at the top of the boring hole upon corapletion of hand augering

"* OVA meter working incorrectly

B
3E\AT0Y77\911J162 B-65

o 0 0 0 0 0 0 0 0 0



Figure B.2

SITE 7, FORMER LANDFILL A 0

HAND AUGER LOCATIONS
VOLK FIELD ANGB, WI

ARE 3AREA

HAI.

I '

HA2

C~~~qIHA I ie to

HIS

•1 -N- -

HA7 AREA00
\'I

s, rounwater Flow BLUFF LINE
ý4. Drection

3ý3vscted Disposal Area

+ -ýonc Augering Location

I-) -N-

SCALE -jFEET

Source: Hozwrap 1990I

EM ENGINEERING-SCIENCE
B-66

* 0 0 0 0 0 0 0 0 0



TABLE BI
SITE 7 EXPLORATORY HAND AUGER SUMMARY

VOLK FIELD ANGB, WI

Boring Depth Uthology

I.D. (feet)

HAI 0- 0.5 Topsoil
0.5-3 Sand

HA2 0-1 Topsoil
1-3 Sand

HA3 0 - 0.5 Topsoil
0.5 - 3 Dark sand with some clay

HA4 0 - 0.75 Natural rock

HA5 0 - 1.5 Sandy soil
1.5-3 Sand and clay

HA6 0- 1.5 Sandy soil
1.5 - 2.5 Sand with gray clay
2.5 - 3 Sand with large stones

HA7 0 - 0.75 Topsoil

0.75 - 1.5 Sand and gravel
1.5 Sandstone

HA8 0-2 Sandy soil and clay
2 Sandstone

HA9 0 - 2 Sandy soil with gravel

2-3 Sand

HAlO 0- 1 Topsoil
1-3 Sand

HAll 0-0.75 Topsoil
0.75 - 3 Sand

HA12 0-0.5 Topsoil
0.5-3 Sand

ATO77\91UI62 B-67

00 0 0



Figure 8.3

SITE 3/6, FUEL SPILL SITE
HAND AUGER LOCATIONS I

VOLK FELD ANGB. WI V

-A22 •A6 +-

HA21 H

HA20 5
+

+ t / \\\A8 , I.A + +

+ HAB 4E HlC A4

+_ H2+HA425

HA4

+ HAI

- ~LEGEND

I F-~~ence . ,,

HAI HA2

* -HonO AuQer LocHtion.

Q 0cto~er 1991

4C 4•- -'ond Auger Location,. ~ (-

(O iovemoer 1990I

oAI 4- H

HA1 HA H4

0 301

HA30 + HA25

o SCALE IGI I EETND

14 Source: Hozwr1p 1990

B-68 ENGINEERING-SCIENCE



S

U TABLE B.3

"SITE 3/6 EXPLORATORY HAND AUGER SUMMARY
VOLK FIELD ANGB, WI

Headspace

Boring Depth Reading Lithology

I.D. (feet) (ppm)

HA1 0 0 Dark sandy topsoil to 8 inc:cs.
2.5 0 Light brown sand to 3.5 feet depth.
5 0 Orange sand at 3.5 to 4 feet.
6 0 Orange yellow sand at 4 feet.

Turning more tan, light tan sand at 4.5 feet.
Hit water at 6 feet.

HA2 0.5 0 Light brown to dark brown from
2.5 0 approximately I to 2.5 feet, orange sand.
5 0 Orange sand.

Light brown rust to tan sand, at 4 feet.
Water at 5 feet.

HA3 0.75 0 Dark brown sand.
2.5 0 At 3 feet, sandier consistency.
5 0 Rust color at 4 feet, moist.
7 0 Water at 7 feet.

HA4 0 0 Dark brown sandy soil with some gravel.
2.5 0 Lighter and sandier soil at 3 feet.
5 0 Dark tan sand at 3.5 feet.
7 0 Light tan sand at 4 feet.

Some rust colored sand with some medium
brown clay at 6 feet.
Wet at 7 feet.

S

HA5 0 0 Light tan to brown sand becoming progressively
2.5 26 more brown to 1 foot.

5 1.8 Orange clay and light yellow sand at 4 feet.
Orangish sand at 4.5 feet.
Water at 5.5 feet.

D

HA6 0 0 Dry brown sand with lots of gravel.
0.75 40 Dark stained silty sand with fuel odor at 8 inches
2.5 115 (OVA reading over hole: 6ppm)
5 15 Red, fine soil at I foot.

Golden mustard orange sand at 3 feet.
Red clay at 4 feet.
End of clay at 5 feet, yellow sand layered
with gold sand, water.

B
3E\A]W'7\91U1J62 B-69

S 0 0 0 0 0 0 0 0



I

TABLE B.3-Continued

SITE 3/6 EXPLORATORY HAND AUGER SUMMARY
VOLK FIELD ANGB, WI

Headspace
Boring Depth Reading Lithology

I.D. (feet) (ppm)

HA7 0 0 Dry tan sand.
2.5 0 Brown, slightly moist sand at 1 foot.
5 0 Gravel layer at 1.5 feet.
7 0 Deep, rich brown sand at 2 feet.

Orangish, rust colored sand at 2.5 feet.
Tan and orangish sand at 3.5 feet.
8 inch thick orangish clay layer at 4.5 feet.
Off white sand at 5 feet.
Tan/yellow sand and water at 7 feet.

HA8 0 8.3 Light brown sand.
1 31 Dark, black stained sand from 6 inches to I foot,

2.5 1.3 fuel odor.
5 3.9 Fine brown sand at 1.5 feet, fuel odor.

6.5 5.4 Tree root at 2.5 feet.
Water at 6.5 feet.

HA9 0 0 Black stained looking surface to
1 0 brown, sandy clay with gravel
3 0 Black sandy soil at 1 foot, not as black as soil
5 0 at HA8.

6.5 0 Orange sand at 1.5 feet.
Lighter sand shot with orange at 4.5 feet.
Clay layer at 5 feet.
Clay, sand and water at 6 feet.

HA10 0 0 Light orange/tan sand at 0-6.5 feet.
2.5 0 Some dark sand at 6.5 feet.
5 0.2

6.5 0

HAll 0 0 Dry, sandy, dark soil with coarse gravel.
2 0 Tan sand at 0.5 feet.
5 0 Water at 7 feet.
7 0

HA12 0 0 Light tan slightly orange sand.
2.5 0 OVA reading of 0.4ppm over hole at 3 feet.
5.5 0.3 Water at 7 feet.
7 110
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TABLE B.3-Continued

SITE 3/6 EXPLORATORY HAND AUGER SUMMARY
VOLK FIELD ANGB, WI

Headspace

Boring Depth Reading Uthology

I.D. (feet) (ppm)

HA13 0 0 Brown, sandy soil.

2.5 > 1000 Very light tan at 4 feet.
5 >1000

HA14 0 0 Light orange/tan sand becoming dark
2.5 0 brown sand at 2.5 feet.

5 120 Strong petroleum odor at 5 feet (OVA
reading over hole: 80ppm).
Hit concrete at 6 feet.

HA14a 2.5 0 Light orange/tan sand.

5 10 Dark brown sand beyond 2.5 feet.
7 10 Damp at 6 feet (fuel odor from samples

taken at 5 and 7 feet).
Water and small amounts of reddish
clay at 7 feet.

HA14b 0 0 Light orange/tan sand, becoming
2.5 0 brownish at 2.5 feet.

5 0 Back to tan/orange sand at 5 feet.
7.5 0 Water at 7.5 feet.

HA14c 0 0 Brown, sandy soil.
2.5 0 Light orange soil mixed with brown soil at i to 1.5 f

5 0 Light sand at 2.5 feet, back to light brown at 3 feet.

6 > 1000 At 6 feet, OVA reading over hole: 120ppm. 0

14A14d 0 0 Dry, sandy, brown orange sand at 1 feet.
2.5 0 Some reddish brown clay at 6 feet.

5.5 0 Saturated soil at 7 feet with strong fuel odor. OVA

7 > 1000 reading over hole: 24ppm. 0

HA14e 0 0 Light tan/brown sand.

2.5 0 Clay and lots of gravel at 1 foot.

5 0 Orange sand past 1 foot.
7 0 Tan sand at 1.5 feet.

Water at 7 feet. 0

3E\ATW77\91L1162 B-71
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TABLE B.3-Continued

SITE 3/6 EXPLORATORY HAND AUGER SUMMARY

VOLK FIELD ANGB, WI

Headspace

Boring Depth Reading Litholofy

I.D. (feet) (ppm)

HAI5 0 10 Gravel and dry, brown sand.
0.75 47 Black stained soil with fuel odor at 8 inches
2.5 13 (darker than soil at HA9).
5 0.8 Orange sand at 2 feet.

Lighter sand at 2.5 feet.
Water at 5 feet.

HA16 0 0 Dry, brown sand with gravel.
1 0 Black stained sand layer at 1 to 1.3 feet.

2.5 0 Tan sand at 2 feet.

4.5 0 Water at 4 feet.

HA17 0 0 Dry sandy soil.
1 0.9 Gravel layer at 0.5 feet.

3 0.7 About 2 inches of sand followed by black stained
5 0.1 soil at 1 foot.

Dark brown, fine, sand at 2 feet.
Tan sand changing to orange sand at 3 feet.
Water at 4.5 feet.

HA18 0 0 Very brown, sandy soil with gravel.
1 0 Dark brown, fine sand at 1 foot.
2 7.4 Clayey silt at 2 feet.
4 > 1000 Wet with dark staining at 3 feet.
6 18 Sand at 3.5 feet.

Fuel odor at 5.5 feet (OVA reading over hole:
300ppm). Water at 5.5 feet.

HA19 0 0 Brown, sandy soil with some gravel.
Encountered gravel at 0.5 feet, could
not penetrate through.

HA20 0 0 Sand at surface.
1 0 Gravel layer at 0.5 feet.
2 0 End of gravel layer, hit black stained sandy soil at 1
5 0 Dark orange brown sand at 1.5 feet.

Tan sand at 2 feet.
Lighter sand with gold streaks at 3 feet.

Gold orange sand at 3.5 feet.
Light brown beige sand at 4 feet.
Clay and sand at 5 feet.
Clay, sand and water at 5.5 feet.
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TABLE B.3--Continued

SITE 3/6 EXPLORATORY HAND AUGER SUMMARY
VOLK FIELD ANGB, WI

Headspace
Boring Depth Reading Lithologyj

I.D. (feet) (ppm)

HA21 0 0 Brown sand and gravel.
1 0 End of gravel at I foot, 2 to 3 inch layer of light S
2 0 black to dark gray stained looking soil.

4.5 0 Dark brown sand at 1.5 feet.
Beige brown sand at 2.5 feet.
Gold orange sand at 3 feet.
Light sand, water at 4 feet.
Clay and water at 4.5 feet.

HA22 0.75 0 Black/gray stained looking soil at I inch,
2.5 0 small gravel layer, dark brown soil at 1foot.
5 0 Beige/tan sand at 1.5 feet.

Gold streaks in sand at 2 feet. *
Clay at 4 feet.
Water and sand at 5 feet.

HA23 0 0 Dark brown sandy soil.
2 0 Gravel at 1.3 feet.
5 0 1 to 2 inch layer of black stained, sandy
7 0 soil at 1.5 feet, then dark brown sand. S

10 0 Dark brown sand then dark brown sand.
Biege sand at 4 feet.
Gold stripes in sand at 4.5 feet.
Gold/orange sand at 5 feet.
Clay in sand at 6 feet.
Gold/orange sand at 8 feet.
Water at 9.5 feet.

HA24 1 0 Dark sandy soil with possible staining from 0 to I fo
4 0 Dark rich brown sand at 2 feet.
7 1.9 Lighter sand with orangish tint at 4 feet (OVA

8.5 740 reading over hole: 0.4 ppm).
Rusty orange sand at 5.5 feet.
Light tan to white sand at 6 feet.
Small amount of gray clay in a lense at 6.5 feet.
Red/brown sand with clay lense of the same color
at 7.5 feet.
Tan sand at 8 feet.
Wet sand with moderate fuel odor at 8.5 feet.
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TABLE B.3--Continued

4 SITE 3/6 EXPLORATORY HAND AUGER SUMMARY 0

VOLK FIELD ANGB, WI

Headspace

Boring Depth Reading Lithoiogy 0

I.D. (feet) (ppi)

HA25 1 0 Dark sandy soil from 0 to I foot.
4 0 Brown sand at 2 feet.
7 0 Light orange sand at 3.5 feet. 9

Light tan sand at 4 feet.
Orange gold sand at 5.5 feet.

HA26 1 0 Brown/black. sandy soil at 0 to 0.5 feet.

4 4 0 Fime, brown sand becoming progressively more ora
6.5 0 and light brown at 0.5 feet.

Light orange/tan sand at 3 feet.
Tan at 4 feet.
Light tan/off white sand at 4.5 feet.
Wet sand 6.5 feet.

HA27 1 0 Light brown gravel and soil at 0 to 1 foot.
4 0 Light tan sand at 1.5 to 4 feet.
7 0 Light gray sand at 4.5 feet.

Tan sand at 5 feet.

White/light tan sand at 6 feet.4D
-A28 1 0 Blackish, dark brown soil from 0 to 0.5 feet.

4 0 Brown, sandy soil with small grave' from 0.5 to 1 fo
6 > 1000 Brown sand from I to 2 feet.

Light brown to light tan sand at 2 feet.
Light tan to white sand at 5 feet.
Light brown/gray sand ( very strong odor) at 5.5 fe
Strong fuel odor (OVA reading 100ppm over hole)
Wet sand at 7 feet.

HA29 1 1 Brown, sandy gravel from 0 to I foot.
4 400 Tan soil at 2 feet.

6 > 1000 Light gray sand, strong odor at 4.5 feet.

Red clay at 5 feet.
Gray/white sand at 6 feet.
Water at 7.5 feet, strong odor.

4 HA30 1 0 Brown and sandy becoming lighter with depth.
4 0 Small amounts of red/brown clay at 4 feet.

Impenetrable layer at 4+ feet.

HA31 1 0 Brown sand soil from 0 to 1 foot.
4 0 Fuel odor at 3 feet.
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a TABLE B.3-Continued 0
SITE 3/6 EXPLORATORY HAND AUGER SUMMARY

VOLK FIELD ANGB, WI

Headspace

Boring Depth Reading Lithology

I.D. (feet) kppm)

6> 1000 Abrupt change in color to light brown/tan at 4.5
feet
Gray with strong odor at 5 feet.
Dark gray with strong odor at 6 feet.

HA32 1 0 Normal sand and soil.
4 0
7 0

HA33 1 11 Normal sand and soil.
4 18
7 14

HA-40 3 6 Black organic clay with sand to -5 feet. *
6 250 Dark brown fine sand with gravel, moist to 7 feet

9 300 Slight fuel odor 2 to 7 feet.
Yellow-white fine sand, wet, strong fuel odor 7 to

9 feet

HA-41 3 140 Black organics, gravel with fine sand,

5 95 some silt, wet to 2.5 feet.

9 700 Light brown fine sand with little gravel,
moist, slight fuel odor to 5 feet.

Gray clay and sand, moist, slight fuel odor

to 7 feet.
Tan sand saturated to 9 feet.

HA-42 3 0 Black organic. Gravel with fine sand, some
6 0 silt and clay to 2.5 feet.

9 1 Dark brown to black fine sand with gravel,

some silt banding, moist to 4 feet.

Light brown fine sand with silt banding

to 7 feet.

Yellow-white fine sand, wet to 9 feet.

RA-43 3 0 Black organics clay with sand to .5 feet.
6 0 Dark brown fine sand with silt bands.

9 1 moist to 3 feet.
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TABLE B.3--Continued

SITE 3/6 EXPLORATORY HAND AUGER SUMMARY
VOLK FIELD ANGB, WI

Headspace

Boring Depth Reading Lithology

I.D. (feet) (ppm)

Light brown fine sand, little gravel

some silt bands, moist to 7 feet.

Yellow-white fine sand, little silt,

wet to 9 feet.

HA-44 2.5 0 Black organic. orange brown fine sand

7 0 wet to 2.5 feet.

9 0 Greyish white fine sand with clay layers, moist

to 7.5 feet.
Orangish brown fine sand saturated to 9 feet.

HA-46 3 0 Black organics to .5 feet.

8.5 0 Orange brown fine sand, little silt, wet to 3 feet.

Yellow white fine sand, little silt to 5 feet.

Orange fine sand with reddish brown clay

bands, moist to 7 feet.

Reddish brown clay, saturated to 8.5 feet.

HA-47 3 0 Black organic. Orangish brown fine sand moist
to one foot

7 0 Gravel to 1.5 feet.

8 2.5 Orangish brown fine sand, some silt moist to 3

feet
Whitish yellow tine sand moist to 8 feet

then saturated.

I II
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ENGINEERING - SCIENCE
SOIL BORING LOG ANO NELL CONSTRUCTION ;ECrP,1-O

S:lent volk Fi0e1d ANGB 'Page i f 4

__._e,._ Project :.D. ATC7ý

Soring :.3. MW5 well I.D. vF1 Aw5

3eologist/Engineer K. S. CnarIcK Date Installed 1C-i9-89
Zrilling metnoo Mud ROtarv Date Grouted 10-!9-89

Samclin; Method Solit-Sooon/Grao Casing Material 43 =VC scn 40

Cate started 10-19-8c Screen Material 4" c..010 yw Pvc
-ate • omDletedc -19-89 Casing Interval (ft) -- - 98
Zr-.'l:er Nortn Star Screened Interval 'ft) 98 - i08
Sorenole Diameter (in) 10 Sumo Installed? Yes

*eotn Crilled (ft) i17 Well oerltm (ft) i1o_5
Ground Elevation (ft) 911i3 TOC Elevation (ft) 912.99 (ii-30-go)
ceotn :: water (ft) 10.44 Water Level (ft) 9025.5
Date MeaSureCd 11-13-90 Date Measured 11-13-90

WELL DIAGRAM
SLnTHOOGIC DESCRIPTION d GRAPHIC

39 xLOG

'70 3.5 SAND. trace silt. moderate brown to

moderate yellow brown,. very fine to
medium grained. rounded to subrounded. U

- *
SAND. trace silt. oale yellowish orange.

30 1.i very fine to medium grained. rounded to
subroun.ed. saturated.

'50 0.6 As above.

30 0.9 SANDSTONE. dark yellowish orange, very
weathered, fine to medium grained.
rounded.

20-Z 30 0.61 As above.

25- 0.6 As above except pale yellowish orange
to grayish orange.

B3-77
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Clent volk Field ANGS lPage 2 of -

site I Project I.0. AT077
•or ing I.0. MWS Iwel I.D. VF1 MW5
3eologist K. S. CariCk oate znstallea lO-•.g-8

--.
(T

S-I ,, •lWELL O IAGRAA
•J o -,,GRAPHIC

"LITHOLOGIC DESCRIPTION

. 0.7 AS above. "

35" 0.8 As aoove.

40.

0.9' AS above exceot 0ale yellowish orange. 5 0

45-

1.6 As above. .•.-....1 5

50-

0.1 As above.

55-

0.• As above except white. yellow, black.
brown granules in sandstone. drillers .
"smelled palnt.

60-

0.2 As above. ..•""'

65 ----... "

Bit UL
B-78 - •
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* ENGINEERING - SCIENCE
SOIL BORING LOG AND NELL CONSTRUCTI"ON RECORD

Cl-ient Volk Field ANGS IPage 3_of_41
ýSite __ _ _ _ _ _ _ __ _ _ _ _ _ Proiect :.0. AT07'

3elg Kt~. S, Charl~k Date instaliec io-ig-Rg

I z IWELL OIAGRAM

.~~ Z~ ~ LITHOLOGIC OESCRIPTIONGRPI

06 As aoove.

0.4 As aoove. ..

75-

0,9AS above. 0

0. 3 As above.

go--

0.1 As above.TJ

0.12 As above.

TU

10 1 1 1

95ý9 
KV
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Vyolk Field ANGS IPage 4 of i,

Site I Pro]ect r[.O. AT077
Soring 1.O. WSW Well 1.D. VF1 MW 4
Geologist K. S. ChariCk Oate Installec 10-19-89

I ~WELL DIAGRAM
I LITHOLOGIC OESCRIPTION MALHI

10 ----- -

4 -- S
-- , • ,.= • LOG

0.2 As above.

105"

0.8 As above.

0.2 As above except gray orange to dark.
yellowish orange sandstone.

01 As above.....

120-

125-

130

15 - -- S __o__ exc____ grayorange t�.__-_-_.__ _Sky,- -is

"B-::::1:.p:..:::: :::

o S0:.S :.:.: :..::...-
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

* Client Volk F eld ANGS IPage i of 2

ýzte i Proiect I.D. AT ,77
Boring I1D. MWQ Well I.D. VFl MW9
3eologist/Engineer K. S. Charick Date Installed i0-Ig-8g

rz-11ing Metnoa Mud Rotarv Date Grouted 10-19-89
Samoling Metroo Solit-Soori/GraD Casing Material 2" OVC scn 40
Cate Started I0-19-89 Screen Material 2' 9.010" ww Pvc
Cate Completed 10-19-8g Casing Interval (ft) -xi - 47.5

Or~1er NortM Star Screened Interval (ft) 47.5 - C-7.
aorenole Diameter (in) 10 Sump Installed? Yes
'eotn Drilleo (ft) Eo well Deptrh (ft) 60
Ground Elevation (ft) 912-0 TOC Elevation (ft) 914.73 (11-29-89X

ceotn to water (ft) 14,75 Water Level (ft) 899.97

CDate Measured 11-13-90 Date Measured 11-13-90

_.z •WELL DIAGRAM

-L LITHOLOGIC DESCRIPTION • GRPHIC
C° LOG

SwS
70 1.2 SANO. some rock fragments, very Pale o' : .

orange to moderate brown, fine to *.'*: L
medium, rounded to suorounded. ::.:/ U

moderate sorting. U

2 0 SANDSTONE, very Pale orange, very

weathered, friable, fine to medium.

O0 0 AS above with orange mottling.

50 AS above except no orange mottling .. ..
and small cobbles. ....

20-E 0 As above except orange mottling.

25- 0 AS above except rock fragments are
pebbles.

, . °T. .
• . ° .

4 0 0 0.0 0 *



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client volk qield ANGF _Page 2 of

Site i Project 1.0. AT077
Boring 1,0. _W_ well 1.0. VF• MwB
3eologlst K. S. Car-Ick Oate Installea i0-ig-a

- < • WELL DIAGRAM
-6~ GRAPHIC

SLITHOLOGIC DESCRIPTION LG

30- - - - - _ _ _

0 AS above with black sandstone fragments. '

0 As above with wnite. brown. and black
sandstone fragments (granules).

40- 0 As above.

45 - As above.

-* ...

50 0.9 As above. S. . .. . .

UC

55 0. As above except black, white, brown

sandstone granules. .

0.8 SANDSTONE. medium to coarse, dark .*.....
yellowish orange to light brown, -
rounded to subrounded. moderate

to poor sorting.

65- -

S nW
13-82 -
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Cient Volk Field ANGS lPage I of 2
Site I Prolect I.D. AT077 0
Scr-ing 1.0. MW7 well ID. VF1 MW7

Geologist/Englneer K. S. Charick Date Installed 10-20-89 i
,rilling Metf•ol Mud ogzarv Date Grouted 10-20-89
SamOling Metroo Solit-Snoon/Grab Casing material 2 ovc srn 46

Date Started 10-2o-89 Screen Material 2' 0 010" .w Pvc

Cate Comoletea i0-20-89 Casing Interval (ft) -2 - 150
Driller Nortn Star Screened Interval (ft) 50 - 60

Sorenole Diameter (in) 10 Sumo Installed? vYe

Ieotn Drilled (ft) 63 Well Deoth (ft) sp-.
Irouno Elevation (ft) 910-4 TOC Elevation (ft) g12-io (10i-g-ag)
Jeotn to water (ft) 10.16 water Level (ft) 901.94
Date Measured 11-13-90 Date Measured 1!-13-90

Lol *fl LITHOLOGIC DESCRIPTION -GRAPHIC DA

SANO. yellowish brown withi Drown. black. :
orange. whlite sandstone granules. very
fine to coarse grained. subrounded to
subangular, poorly sorted.

50 SANo. moderate brown. very fine to. .''
medium, rounded to subrounded. poorlyI7

0-- 0 As above exceot small rock fragments 0
-granules).

15- 0 As above.

20- 0 SANDSTONE. dark yellowishl orange, very
weathiered. medium to coarse, rounded to
subrounded. moderate to well sorted....

25 0 As above exceot moderate sorting and
grayis• orange.

B3-83

0 L 
°0**. 0
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

CIlient Volk Fleld ANGS lPage 2 of
Site I Ppo)ect I.D. AT077
Boring 1.0. MW7 Well 1.0. v1I MW7
3eologist K. S. CMarCkj Date Installed io-20-89

- .! WELL DIAGRAM
-~ ~ ~ - ~GRAPHIC

LITHOLOGIC DESCRIPTION3-9N LOG

30 -- -- .

0 As above except fine to medium, some

black sandstone granules. voor to '
moderate sorting.

0 As above.

40 0 As above. >1
C-(

45- 0 As above.

S... . 1

50- 0 As above except grayish orange to pale
yellowish orange.

0 AS above. "'"-

60- 0 As above except medium to coarse.

ski

• ., o..°

"65-°- -- °" -•

°.'o°°'°'
Bo°°°°°°

S 00



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

4 Client volk Frield ANGE IPage I of 2 _
Site IPo]eCt 1.0. AT077
soring I.C. Mwa Well I.D. VF1 MWA
Geologist/Engineer K- S. CMaricK Date Installed 10-25-89
criiiing Metmood Mu: Rotarv Date Grouted 10-25-90
Samoling MetMod Solat-Sooon/GraD Casing Material 2" OVC scn :0

Cate Started in-25-89 Screen Material 2" n 010" w Pvc
Date Comaleted 10-25-89 Casing Interval (ft) -2 - 56 S
:r:ller Nortrm star Screened Interval Ift) 50 - -_3

Soremole Diameter (in) 10 Sumo Installed? Yes
Deot-, Drilled (ft) s4 well oeotfl (ft) s2 o5
Grouno Elevation (ft) 910.9 TOC Elevation (ft) 913 00o 11-29-89
Ceotm to water (ft) 10.88 Water Level (ft) 902 12
Date Measured 11-13-90 Date Measured 11-!3-90

- WELL DIAGRAM

" , LITHOLOGIC DESCRIPTION GRAPHIC
Cd~ ~~ -aLOG

0- - - --.

"" 9 TOPSOIL. SANO. black to S Inches, fine -

to medium. ...-.

SANG. moaerate brown to dark yellowish
orange to 2 feat. fine to medium. ,-D
.Ir'ounded to subrounded. moderately .

i ~sorted.
5-
S•o30 0 SANo. grayish orange to dark

yellowish orange, fine to slightly
coarse,. rounded to subrounded.
moderately sorted.

t0 SANG. dark yellowish orange, little
25 0 black sandstone granules, very fine *.-

to fine, well sorted.

15 ~As above except moderate yellowish
0 brown.

20z SANDSTONE. grayish orange, very
10o weathered, friable, very fine to medium

(black, brown, yellow, red sandstone
granules), well sorted.

25- SANDSTONE. same as above except oale
00 yellowish orange, very fine to medium.

.A ---/ --- -

""0 !0:::':::::::
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ENGINEERING - SCIENCE
SOIL BORING LOG ANO WELL CONSTRUCTION RECORO

SCl~ient volk Field ANGIB [Page 2 of

Site i Pr-o)ect i.0. ATo'7z
9oring T.0. MW, well 1.0. VF'J MWR
Seologxst K. S. CMariCk Date Installed Io-25-89

- NWELL OIAGRAM
- ~ GRAPHIC"LITHOLOGIC DESCRIPTION

3-- - LOG

0 As above except fine to slightly coarse.

35- 0 As above.

40- 0 Same as above except medium to coarse.

45- 0-1 As above.

50-Z 0.2 SANOSTONE. same as above except dark -r

yellowish orange, very fine to medium.

T
55- 0.2 As above.

a

!I

0� 0.1 As above except medium to coarse.

0 .02 AS above.

OCT 6

i------3



__ ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Voik F'ield ANGS 1 age i 'i * 3
Site i Pro]ect :.D. AT077
1oring 1.0. Mw9 Well I.D. VFI Mw9

3eologist/Engilneer Julie Burain Date Installed 10-1-90
Crilling Method 6.25" mud Rotarv Date Grouted 10-1-90

Samoling Metnoo Solit-Sooon/Grab Casing Material 2" OVC scn, 40

:ate Started iO-i-90 Screen Material 2P" .10n- *w PvC
Cate Comoleted 10-1-9O Casing Interval (ft) -2 - C0 -

Driller North Star Screened Interval (ft) 60 - 70
Sorenole Diameter (in) 11 SumO Installed? Yes
Ceotn Orilled (ft) 72.5 well .eotm (ft) 72.5
Ground Elevation (ft) g15 1 TOC Elevation (ft) 9165S9 (11-30-gO)l
Oeotn to water (ft) 15.86 Water Level (ft) 900.83

Cate Measured 11-13-90 Date Measured 11-13-90 0

WELL DIAGRAM
- .• L LITHOLOGIC DESCRIPTION d GRAPHIC
-C, - LOG

90 0 TOPSOIL.
SANO. dark yellowish brown and dusky..'..-: .-
brown (mottled), fine to medium :..:..

grained, moderately sorted.. .
comoacted. damo.

70 0

10 40 0 SAND, moderate yellowish brown, fine
to medium. suorounded. sorted, wet.

t5 25 0

CLAY, 2-inch layer.
As above exceot medium to coarse.
SANDSTONE. moderate yellowish brown.
very weathered, friable, fine to coarse.
subrounded, moderate to ooorly sorted.

20 0

NA 0

As above.

25 S

As above.
___ ____ ____ ____ ____- - LT!Mf

-:::::) :::0

S 0 ::0 ::0 . 0:0



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORO

Cli.ent Volk Field ANGS FPage 2 of |
Site I Pro~ect :.o. ATO77
Bor'Ing .0. MW9 Well 1.0. vFi MW9 4
3eologist Julie Sur'an Date Installea 10-1-90

.4 ~WEL.L DJIAGRAM

LITHOLOGIC DESCRIPTION LOG
Ln0

30- - .-... -

NA 0 AS above.

NA 0 As above. -

NA 0 SANOSTONE. grayish orange, medium

to coarse. suorounded. moderately
sorted.

45 NA 0 As above.

50 As above.

TJ
55 AS above.

60-E As above.T

65---
S1::::: ::: I .

0 0 0 e0,0.S 0



* ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

'/:oent Volk Field ANGB 1Page 3 of 31

SSate I _Pro]ect 1.0. AT077
Sor'iing 1.0. MW9 Well I.0. vF1 MwQ
'3eologIst �ulie surnin Oate Installed 10-1-90 it

WELL OIAGAAM

LITHOLOGIC $ESCRIPTION-- • LOG

- - SANOSTONE. ;raysmn orange. fine to-
medium. subrouncea. moderately sorted. .'.' ...

"" "I C:i

75"

"so

80-

85-

90

95

B-89

0 0 S S S 5 5 0 0 0



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client yolk Field ANGS !Page 1 of
site _-_ Project I.D. AT077
Boring :.0. 4WIo well I.0. vF1 mWo1
3eologist/Engilneer Julie Surain Date Inztalled 9-27-90
2r:1l:ng Metnoa 6.25" Mud Rotary Date G-outea 9-27-90
samo!:ng Metnoo Solit-Sooon/Grab Casing Material 2" ovc s-n, .jo
Date Started 9-57-90 Screen Material 2- .0i0" vw PvC
Date C)mpleteo 9-27-90 Casing Interval :ft) -, - 28
Driller NQrtn Star Screened Interval 'ft) 28 - 38

Soremole Diameter (in) 1i Sumo Installed? Yes
Oeotm Drilled (ft) 43 well Depth (ft) 40 5
Ground Elevation (ft) Q1M-1 TOC Elevation (ft) 915 71 (1--30-c.

Deotn to Water (ft) 13.78 Water Level (ft) 902.93
Date Measured 11-13-90 Date Measured 11-13-90 •

- Z WELL -IAG-A

W S a LITHOLOGIC OESCIPTION GRAPHIC

9•s TOPSOIL. black. fine to medium sand. Sq ..
demd. eooth to 6".

5 100 0 SAG. yellowish brown with little black
staining, mostly fine grained. well
sorted, few rock fragments (2-inch)

,0 100 0 SAND. yellow, mostly fine grained.
subangular. well sorted. saturated.

15- 100 0.! SANO. mostly medium to coarse.: "
SANDSTONE at 15 feet. Pale beige, very
weathered, friable. .....

20 10 0 SANOSTONE. Pale beige with trace black "
fragments, very weathered, friable. . '
medium to coarse. subrounded. Poorly to
moderately sorted. ....

25 NA Same as above .. {

*.* .,

S. . .. .. ,

"-".- .L...-:: mal - •

0 0 0 S 0 0 S • •



* ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL C'ONSTRUCTION RECORD

Client Volk Irftlel ANGS lPage 2 of 2

5 'te I_______________ Project J.:. ATC77

Borin~g I.:. M1W10 well i.o. VFi mwio
3ealogist ..ulie surain Cate installed 9-27-90 i

I ~ ... I ~WELL CIAGRAN

-~ ~LITHLOGI CESIPTIN dGRAPHIC

NA Same as acove out mocerately sortec. 1 . .

:5-I NA 0

As aoovi. C

40 j-~~. .i
NA As above. ....... .

45-

55-

60-

85-

1 3-9 1 
L T



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Clien Volk iO id ANGS IPage i o7-1

Site I Proiect 1.0. AT077

Boring I.D. MW11 Well 1.0. VFI MW11
Geologist/Engineer julie 8urcin Date Installed 9-23-90

cr' i1ing Metnod 6.25" Mud Potarv Date Grouted 9-28-90
Samrollng metrnod solit-Sooon/Grao Casing material 2- DVC SQr1, 40

Date Started 9-2?-go Screen Material 2" 010" ww PVC

cate Comaletea 9-28-go Casing Interval '"") -2 - 62 5

Driller Nortf' Star Screened Interval (ft) 52.5 - 72.5

sorenole Diameter (in) ii Sump Installed? Yes

Oeotn Drilled (ft) 7a.5 Well Deoth (ft) 75

Ground Elevation (ft) 915.1 TOC Elevation (ft) 91n 71 (11-30-Q

Deptn to water (ft) 13.78 Water Level (ft) 902.93

Date Measured 11-13-90 Date Measured 11-13-90 S

Sa LITHOLOGIC DESCRIPTION GRAPHIC
-CL LOG

atI
10O0 0 TOPSOIL and fine. silty, brown SANO.
100 0 TSOL yelswW::.fine to m

S" "

subrounded. wall Sorted. S~lghtly damp0.
(grading to lighter yellow with trace
black staining) , wet.

to- 40 0 Same as above. except medium yellowish
brown, saturated.

j530 0 AS above, but trace 0ebbles (black) .

201 40 0 AS above.
Sandstone. yellowish brown, very
weathered, friable, fine to
medium. subrounded. moderately sorted.

25 As above.

0 As above.

0-_ - o - - ,- .. °,urn -""°9

0 -.':.. ...
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* ENGINEERING - SCIENCE
SOIL BORING LOG ANO WELL CONSTRUCTION RECORD

Client Volk Foeld ANGB Page 2 of
Site I Proiect :.D. AT077
Boring 1.0. MWi± well I.D. vFI MWii
Seologist Julie Burgin Date Installed 9-2S-90

-WELL DIAGRAM

SLITHOLOGIC DESCRIPTION GRAPHIC

39 0L LOG

30-......

35 As above.

40- As above.

45-0 As above.

5 As above......

55- 0 AS above.

0 ,0 AS above.

65 -- -

&-93 MUTnAs

0 ....

m=,o , :::::
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ENGINEERING - SCIENCE 6
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

oclent Vylk Field ANGi [Page 3 of 7
Site 1 Project 1.0. AT077
2orInng 1.0. Mw±l Well i.0. VF1 mwi. 4.
3eologist Julie 8urgin Date Installea 9-28-90

* WELL DIAGAAM
LITHOLOGIC OESCRIPTION; LG

0 AS above. excect fine.

70 0 As above.

75 0 As above.

80-

85-

too

00

100----- -

st.e•
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OmO ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORO

"______________ e. f3- iient Volk Field ANGB 1Page I of 3

_ _ _ _ __te 1 Project :.D. AT077
Soring ID. MW12 well 1.0. VFI MWI2
Geologist/Engineer julie Surain Date Installed 10-9-90

r-:lling metnod 6.25- mud PotarY Date Grouted 10-9-90
Samoling MetmoC Solit-Sooon/Grad Casing Material 2- 0VC sen, 40
Date Started 10-9-90 Screen Material 2- .010- ew PvC
Date Comoleted 10-9-90 Casing Interval (ft) -2 - S8
Criller North Star Screened Interval ýft) 70 - 60

Sorenole Diameter (in) 11 Sumo Installeo? Yes
Dectn Drilled (ft) 72 well Death (ft) 70.5
Grouna Elevation (ft) 916.0 TOC Elevation (ft) 917.87 (1-30-90)
Dectn to water (ft) 17.74 water Level (ft) 900.13
Date Measured 11-13-90 Date Measured 11-13-90

CLLITHOLOGIC DESCRIPTION ~ GA1I EL0AA

3 CL LOG

0 ~~SM ... _0----- 0-°.0. -o"
go 0 SAND and SILT, orange dusky brown to

pale yellowish brown. fine to medium. :.
"subrounded. moderately sorted. 3W: : C'
damp to very moist, strong odor. -

V 90 0 SAND. Pale yellowish brown. fine to
medium, moderately sorted, moist.
"SANDY CLAY. moderate brown. 2 inch sN .'..:|
layer at 5 feet.

90 0 SAND. grayish orange, fine to medium.
subrounded, moderately sorted. wet.

* .... ~.......

60 0 SANDSTONE. grayish orange with Some
white streaking, very weathered.
friable, trace black minerals, fine
to coarse, rounded, moderate to poorly
sorted, fossiliferous. .. .

4
20 NA 0

AS above.

25 NA 0 AS above. except medium to coarse.

0 A I 0'. 0M 0



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Fie d ANGB 1Page e of 1 S
Site ! Proiect I.D. AT077
Boring 1.0. MWI2 Well 1.0. VFI MW12
Geologist JulL.-,' Buragn Date Installed 10-;-90

S~WELL. DIAGRAM

SLITHOLOGIC DESCRIPTION d'-A LOG

A As above.o.....

35 NA 0 AS above.

SANOSTONE (as above).

4 A . .. .

450 As above.

55~ As abve 7r

60 As above.

45

B.6% oT

• . ° •
• • . •-

55.A. -b.ve.

. °I,
-I-o.

60 AS•aoove.
• • .

I ,

65- --

• , T•6,

0 0 0 0 0°0. 0 0.



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

-- Thent Vnok Field ANGR IPage 3 of 3

-1te 1 Project I.D. AT077

ISor ing I1.. Mw12 well I.D. VF1 MW12

Seogzst Julie surnin Date Installec iO-9-9o

WELL DIAGRAM
S -GRAPHIC

LITHOLOGIC OSCRIPTION

SANOSTONE. grayish orange, medium to
coarse, rounded, moderately to poorly".-.. =

sorted. fossilJferous. .

0 ~~As above. L
75-

80-

85"

90'

95

too

•o- - -
• •



ENGINEERING - SCIENCE
SOIL BOPING LOG AND WELL CONSTRUCTION RECORD

Client Volk F'ield ANGS IPage 1 of •

Site 2 Project 1.0. ATO77
Soring 1.0. MW" well I.D. VF:2 MW5 it,
Geologist/Engineer K. S. Charick Date Installed 10-23-89
Cril!ing Methoo Mud Rotary Date Grouted 10-23-89
Samoli•.g Method Solit-Sopon/Gran Casing Material 4" PVC snn 40
-ate Started io-23-89 Screen Material 4- 0 010' ww PVC -

Date Completeo 10-23-89 Casing Interval (ft) -2 - 49.5
Criller North star Screened Interval (ft) 49.5 - 59.
Sorehole Diameter (in) 10 Sump Installed7 Yes
Deoth Drilled (ft) AI Well Deoth (ft) 62
Ground Elevation (ft) 897 2 TOC Elevation (ft) 899-n7 (1¶-29-I u•
Deoth to water (ft) 1.15 water Level (ft) 897.92
Date Measured 11-13-90 Date Measured 11-13-90

S0 LITHOLOGIC DESCRIPTION Ic
3- LOG

T5 TOPSOIL. sowe CLAY. trace sand. black. *-' -
fine to 1.5 feet. sW:77
SAND. Palo yellowish brown to dark : ,**

yellowish brown. fine to medium, rounded
to subroundea. moderate sorting.
SILT. from s3wam to 4.2 feet. 7. -.. •

530 1.4 SAND, dark yellowish brown to brownish S
gray to 6 feet. black. orange, brown.
yellow sandstone granules. fine to
medium. subrounded to rounded. well 0" St 1
sorted to moderately sorted. Conouc
CLAY. at 8.5 feet. trace sand. fine. Casing
trace silt. oale brown (varved) to 11.9 CL --
femet._-.--"

10 SAND. Pale brown, fine to medium. --
100 0.2 subrounded to rounded, well sorted to

12 feet.
SAND, yellowish brown, fine to medium. s~
at 13 feet.

15 SAND. yellowish brown, fine to medium.
moderately sorted.

20 As above.
'40 0.1

25-5
25 0.6 SAND. moderate brown to dark yellowish

orange. white. orange, yellow. black
sandstone granules, fine to medium.
fire. clumos of silt (light brown).

""""___________.______ -' •

0 0 I SLS Xl~t-Y0



* ENGINEERING - SCIENCE
SOIL BORING LOG ANO WELL CONSTRUCTION RECORODU

client Valk Field ANGR [Page 2 of 2ý
Site 2 Project I.D.. AT07......
Boring 1.0. MWS Well r.0. VF'2 MWn
Geologist K. S. Charick Date Installea IC-22-B9

== WELL DIAGRAN
6 ~ GRAPHICLITHOLOGIC DESCRIPTION LO

30- SW
15 1.9 As above.

35-
20 As above except more rock fragments.

(DODb les).

40- CLAY.* moderate brown,* and SAND.* dark
90 orange, very fine to coarse to 40.5

SANt. moderate brown, very fine to SWT
fine to 41 feet.
SAND. yellowish brown, medium to.
slightly coarse to 42 feet.

45- AS above.

SANDSTONE. moderate yellowish brown. ...

weathered, orange. black, white, brown ..

sandstone granules. medium to coarse
grained. moderately to poorly sorted..
firm. ...

55-SC

SANDSTONE. dark yellowish brown.
weathered. black, white, red sandstone
granules, clumps of clay and silt.

60medium to coarse grained to 55.25 femet.
As above except black, white, brown ...
sandstone granules and yel low ish
brown to 57 feet. J
As above except Palo yellowish brown
and fine to medium. ..
As above.

65- ___________________

'(TO".
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ENGINEERING - SCIENCE
SOIL BORING LOG ANO WELL CONSTRUCTION RECORO

Client Volk Field ANGA tpage 1 of
Site 3/6 Pro~ect I.D. AT077
Boring I.D. MW2 Well I.D. VF3/8 MW2

Geologist/Engineer K. S. ChariCk< Date Installed 10-20-89
Drilling Metnod Mud Rotarv Date Grouted 10-20-89

Samoling Metnod Solit-Sooon/Grab Casing Material 2" PVC sen 40
Date Started 10-o20-89 Screen Material 2" 0,010" ww PVC

Date Completed 10-20-89 Casing Interval (ft) -2 - 6
oriller NortMn Star Screened Interval (ft) 5 - 21
Borenole Diameter (in) i0 Sump Installed? Yes

oeotn Orilled (ft) P3 5 Well Oeptn (ft) P3 5
Ground Elevation (ft) 921.2 TOC Elevation (ft) 921.27 (11-29-i

Deotn to water (ft) 10.69 water Level (ft) 912-58

Date Measured 11-13-go Date Measured 11-13-90

z

-~~~ ~LITHOLOGIC DESCRIPTION GAPC I DARN
39~ ~LOG0 - ----- EL A-qA

0~ V w:f::.''::1.,

70 2.6 SANDO and some SILT. brownish black to '.:'-'.
dark orange. very fine to medium. "
subangular to subrounded. poor to
moderate sorting. "

5 2.2 SANOSTONE. Pale yellowish brown, brown.
black, white and orange granules, very
weathered, friable. medium to coarse.
rounded to subrounded. moderate to well
sorted.

10- 2 As above. . .

2 As above.

20- 2 As above.

2 As above except larger black sandstone

25 granules (pebbles).

- -- 00 °-

S 0 00 0 • 0 0 0



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk 9eld ANGS W.age I of 4

Site 3/• Project I.D. AT077 •

Boring 1.0. MW3 well _.0. VF3__ _ MW _

G3eologist/Engineer K. S. CharIcK Date Installed 10-20-89
Cr:illng Metmoo MUD aotary Date Grouted i0-20-pg
Samoizng Method So]it-Snooni0/Gr@ Casing Material 2'" VC sCn 40
Cmate Starteo 10-pO-g Screen Material 2" 0.010' aw pVC
Cate Completed i0-20-89 Casing Interval (ft) -2 - a S
;riller Nort- Star Screened Interval (ft) 6 - 21
Sorenole Diameter (in) ii Sump Installed? Yes
Deotn Drilled (ft) 24 Well 0e.tn (ft) 23-5

Ground Elevation (ft) 921 5 TOC Elevation (ft) 922.44 (I1-30-90)
Deoth to water (ft) 11.35 Water Level (ft) 912.14

Date Measured 11-13-90 Date Measured 11-13-90

7 LITHOLOGIC OESCRIPTION d GRAPHIC
ýi (32 - LOG

70 5 SAND, moderate brown to light brown.
very fine to medium. subrounded to ,
subangular. moderate sorting to -. -
Door sorting. ' 2

S.L
25 2 -ound~ed to suof'ounlded, moderate ;.-

sorting. ; '

M/
.0.-.. -...

1- As ab.ove.....t grayish orange..--_

15- 2-2 SANDSTONE. Palo yellowish orange. very :.... •
weathered. friable. black and orange ...
sandstone granules. med ium to coarse .

grained. rounded to subrounded. moderate . . . .

sorting.

20 1.-9 As above except very pale orange. -i.::

2 As above.

25-

S 0 0 00. 0



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Field ANGB IPage 1 of 1'

Site 3/6 Project I.D. AT077
Boring I.D. MW4 well 1.0. vF3/r5 mw4
Geologist/Engineer K. S. Charick Oats Installed 10-21- 89 i
Drilling Method Mud Rotary Date Grouted 10-21-89
Sampling Method Split--Soon/Grab Casing Material 2" PVC SQN 40

Date Started t0-2i-ss Screen Material 2" 0 010- ww Pvc

Date Completed 10-21-89 Casing Interval (ft) -2 s
Driller North Star Screened Interval (ft) 5 21

Borehole Diameter (in) 10 Sump Installed? Yes

Depth Drilled (ft) 24 well Depth (It) 21-n
Ground Elevation (ft) 922- T OC Elevation (ft) 924.77 (11--29-89

Depth to Water (ft) 10.35 Water Level (ft) 914.41

Date measured 11-3-90 Date Measured 11-13-90

CLWLITHOLOGIC DESCRIPTION dGRAPH4IC LDIGA
~LOG

100 1-2 TOPSOIL. sand. fi ne, trace silt. S

fragments (shale) to1.5 feet.
SAND. 1.5 feet to 2.5 feet, light c
brown to moderate brown, fine to
slightly coarse. subrounded to rounded. sit.

5 moderately to poorly sorted.
30 1.2 SANDSTONE. yellowish brown, medium to-

coarse, rounded to subrounded.

moaderately sorted to 5.5 feet.I
CLAY, some sand, fine trace silt.I
varved. moderate brown and very lightI
gray to 6 feet. ..

to- 1.2 SANDSTONE. little clay, moderateI I
yellowish brown, weathered. small
black rock fragments, granular sized. ..
black sandstone granules, medium to
coarse.* rounded to subrounded. poorly

sorted. CL IS

15 1.2 A above.

20- 1.2 As above except larger sandstone ... S
granules.

0.6 As above. 
J

25-I

ftTDSS

B-102

0 0~- 0 0



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk FiedL ANG 1 Page I of I
Site 3/6 Project I.D. AT077
Boring 1.0. 4WS Well 1.0. VF3/6 MW5
Geologist/Eng2neer K. S. ChariCK Date installed i0-25-e9
CrIllhng Method Mud Rotarv Date Grouted 10-25-89
Samoling Metnod Solit-Spoon/Grab Casing Material 2' 0 VC scn 40
Cate Started 10-25-89 Screen Material 2- o-0no' ww Pvc
Date Comoleted 10-25-89 Casing Interval (ft) -2 - E
Oriller North Star Screened Interval (ft) 5 - 21
Borenole oiameter (in) 11 Sump Installed? Yes
Deotn 0rilled (ft) 24 Well Depth (ft) 23 5
Ground Elevation (ft) 922.0 TOC Elevation 'ft) 924 17 (11-29-89]
Deotm to water (ft) 10.32 water Level (ft) 913.85
Date measured 11-13-90 Date Measured i1-13-90

UJo WELL DIAGRAM
LITHOLOGIC DESCRIPTION = G C

(41 0 LOG

TOPSOIL to 3 f eet.SW0SANO. dark yellowish orange to

moderate brown, fine to medium to a D
feet. .

SILT. SANO. fine. black, to 4 feet 2 -.7-:7 7
5-•50 0 r Inces.SANG. moderate yellowish brOwn. Sw

fine to medium. T
10 SAND very ine"tomedium

1 25 0 Same as above except 3 inches of clay.

moderate brown and very light gray.
rock fragments (pebbles).

UU

CLC

15SANG, moderate yellowish brown. C
fine to medium, well sorted, rock
fragments, pebbles.

3 ANSTONE. pale yellowish orange."....

20-8 30 0.2 s oso .....otn r ,. '''"i '
weathered, medium to coarse, small
clumps of silt, rock fragments(pabbles).

.8 0.1 SAN0STONE. grayish orange, some brown. ......
black. red. yellow sandstone granules.

25-- medium to coarse.

minusJ

0 0i 0 0



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Yolk Field ANGB Page I of i

Site 3/6 Proiect 1.0. ATO'/7
aoring I.D. MWS Well I.D. VF'3/6 MWfS
Geologist/Engineer K. S. Car icK Date Installeo 10-26-89
criliing Metocd Mud Rotarv Date Grouteo 10-26-89

Samolirg Metmod Snlit-Sooon/Gra - Casing Material 2" DVC sen 40
Cate Started 10-26-89 Screen Material 2" 0.0-0" ww PVC
Date Comoleted 10-26-89 Casing Interval (ft) -2 - 50
Driller Nortm Star Screened Interval (ft) 50 - -0
Borenole Diameter (in) 11 Sump Installed? Yes
Deotn Drilled (ft) 64 Well Depth (ft) 62.-1

Ground Elevation (ft) 921-2 TOC Elevation (ft) 922-96 (i1-30-9
Ceoth to water (ft) 10.92 Water Level (ft) 912.09
Date Measured 11-13-90 Date Measured 11-13-90

5 WELL OIAGRAH
IT1'UIQ~ 1~ ~GRAPHIC

4. LOG

60 10.8 TOPSOIL. sand. moder-ate brown, fine
to 2 inches.
SAND. light brown. fine. well sorted. U

AS above except dark yellowish brown
30 0 and moderate brown alternating with

black sandstone granules.

10- 0.3 SANo. some clum of silt. Pale
yellowish orange, black and browne.
s:andstone granules. tine to modium.
moderate sorting.

150 SANOTONE, very pale yellowish orange.
weathered. black. brown, yellow, orange.
white. sandstone granules, medium to
coarse. moderate sorting. ....

20- 0 AS above except dark brown sandstone
(pebbles).

25- 0.-1 AS above.

__ ___ _ _ .t

S0- 0 0saoeexetOP 0r~ sa 0tn 0. . . .



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

2Client Volk Fielal ANGS Lpmge 2 of 21
Site 3/6 Project :.D. ATO77
Scr:ng :.3. HWS Well .0. *vF31R Mw
3eoaagist K, S. C,.)arPikh cate rnstall/el i-23-a6

WELL DIAGAN
*- LITHOI.OGIC CESIIPTION • GRAPHIC

-C, 3,- 'C LOG

0 AS above except fine to coarse. .. ..

SAs above exceot sandstone granules
(size).

. . .. . .. . . .. . .. . ...°.-. ao

40- 0 As above except larger dark brown

s andstone granules. oale yellowish
orange. *

.45- 0 As above except slightly darker
yellowish ornge, Medium to slightly.

coarse.

50- Z AS above except fine to slightly coarse.T

: ~~ As above except (larkyelowis oranuges,-...
and ,, fie.o:edum: ...

C

550 As above except darkgellowish oran '22"e

sandsfne b ove medt i•r yellowish orange .S.

ind eyfn to medium,.oelgh rw
•. . ° .

AS above except dlgtvcarkeyellowish orang
any e ryofine torge mediunm. st~l .::::
co r e..'...

o.. ..03a :. S 4-n-J

0 0 0 ,°0 °0 0.0
'.°.,.°,.



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Field ANGR jPage 1 of S
Site 3/6 Project I.D. AT077
Boring 1.D. mW7 well r.D. VF3/5 MW7
3eologist/Engineer Julie Surain Date Installed 10-i0-90
2ri'llng metmoo .,25" Mud Rotary Date Grouted 1o-10-q0

Samli:ng Metiod •olit-Sooon/Grap Casing Material 2" ovc
Date Started iO-1O-90 Screen Material 2" o01" aw PVC
Cate Comoletea i0-10-90 Casing Interval (ft) -2 -

Criller North Star Screened Interval (ft) 8 - 23
Sorenole Diameter (in) i1 Sump Installed? Yes
Ce0tn Drilled (ft) 27 Well Deotn (ft) 25.5

Ground Elevation (ft) _20 50 TOC Elevation (ft) 922 40 (i-29-8S
jeotn to water (ft) 15 water Level (ft) 913.52
Cate Measured 11-13-90 Date Measured 11-13-90

-WELL DIAGAM

-- .. • (, •LITHOLOGIC OESCRIPTION GRAPIc
.d1 .0 4.LOG

.X~ 95 TOPSOIL and PEBBLES.
SAND. moderate yellowish brown. S
fine to medium. subrounded. .

moderately sorted, slightly damp.

CLAY. mottled grey and red. approxi- C

95 0 mate ly 6 inches thick, slight sheen in SW*.:.... .
SAND. moderate yellowish brown, fine L

to Medium,. Moderately Sorted, moist.

50 0 SAND. moderate yellowish brown to
medium light gray, very faint mottling., .

fine to medium. subrounded. well
Sorted. moist.

30 0 As above, except SANDSTONE at 15 feet. .

moderate yellowish brown, very V
weathered, friable, fine to coarse.
subrounded. moderately to poorly sorted.

20A As above.I

25-NA As above.

B .;0-

° . .- . -.

0 0 0 0°0 . • 0°.



i ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Field ANGB Page I of I

Site 3/9 Project I.D. AT077

8oring I.D. MWS Well I.D. VF3/6 Mwa
Geologist/Engineer Julie Burgin Date Installed 10-11-90
Drilling Method 8.25" Mud Rotary Date Grouted io-ii-gO
Sampling Method Split-Spoon/Grab Casing Material 2" 0 VC schn 40

Date Started 10-11-90 Screen Material 2" 010" ww PVC
Date Completed 10-11-90 Casing Interval (ft) -2 -8

Driller North Star Screened Interval (ft) 8 - 23
Borehole Diameter (in) 11 Sump Installed? Yes
Depth Drilled (ft) 26 Well Depth (ft) 215.
Ground Elevation (ft) 921.2 TOC Elevation (ft) 923.38 (11-30-90)
Depth to water (ft) 9.3 Water Level (ft) 914.02
Date Measured 11-13-90 Date Measured 11-13-90

X-= - -LUW• Z~A

LITHOLOGIC DESCRIPTION d GRAP4HIC

°X ' I
so 0 TOPSOIL. dusky brown, trace SAND.

SAND. mottled dusky brown to moderate o
yellowish brown, rounded to subrounded,
fine to medium, moderate to well sorted, a"•damp. A- 0 V

5-X 80 0 SAND, moderate yellowish brown with some , •0
olive gray staining, subrounded. fine
to medium, moderately sorted, moist.

10-• 30 0 As above with fuel odor and wet.

15- SANDSTONE. moderate yellowish brown 5
to grayish orange, very weathered,
"friable, subrounded. medium to coarse.
moderately sorted.

20-- As above. {:"

25- As above. ''' "~~r ..... . f .,--..' J-

B-107

0 0 0 0 0 S 0 0



ENGINEERING - SCIENCE n
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Fieil ANGB IPage I of
Site 5 Proect 1.o. AT077
Boring 1.0. MWI Well 1.0. vFS MWI
Geologist/Engineer K. S. CharIck - Date Installed 11-5-89
Orilling Method B.25" Mud Rotary Date Grouted 11-5-89
Samoling Method Solit Snoon Casing Material 2z =VC sCM 40

Date Started 11-4-89 Screen Material 2- 0 010 ww PVC
Oate Comoleted 11-5-89 Casing Interval (ft) -2 - a

Oriller No•rth Star Screened Interval (ft) 6 - 21
Borehole Diameter (in) 9 Sume Installed? Yes
Oe.th Drilled (ft) 24.9 Well oeotm (ft) -3 a
Ground Elevation (ft) Q01 . TOC Elevation (ft) 903.76
Depth to water (ft) 5.44 Water Level (ft) 898.32
Date Measured 11-13-90 Date Measured 11-13-90

zj WELLDIGA

- LITHOGIC DESCRIPTION D
33 ~LOG

100 SILT. little send. trace clay, black to S14'- .

" light brown, fine to coarse. '.

. .... ..... .... .... .:......: 14. ..540 SAND. pinkish gray, fine to medium. %I .

SwSto- As above. no recovery.

70 SAND. pale yellowish orange, fine to , .
medium, rounded.

20 -10 As above.

25-

B,4,, itt -

• 0 0 0 0 0 0 0 !



U ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client yolk Field ANGS IPage I of 21

Site 7 Pro)ect I.D. AT077

Boring 1.0. MW4 Well I.D. VF7 MW4

Seologist/Engineer K- S. Charick Date Installeo 10-21-89
Drilling Method Mud Rotarv Date Grouted 10-21-89

Samoling Method Split-Soaon/Grab Casing Material 2" DVC sen 40

Date Started 10-21-89 Screen Material 2" 0-010" ww PVC

Cate Completed 10-21-89 Casing Interval (ft) -2 - 13
Driller North Star Screened Interval (ft) 13 - 28

Sorenole Diameter (in) ii Sump Installed? Yes

Deptn Drilled (ft) 34 Well Depth (ft) 30-n
Ground Elevation (ft) 9±2 s TOC Elevation (ft) 914A92 _-29-L9)

Depth to Water (ft) 15.41 Water Level (ft) 899.51
Date Measured 11-13-90 Date Measured 11-13-90

---.-- WELL DIAGRAM

C1 I . LITHOLOGIC DESCRIPTION G GRAPHIC
39 ,. • LOG

40

100 0 TOPSOIL. SAND. fine. some SILT. 0-4 sw
inches. subangular to subrounded,'-
well sorted. .. :.:a

SAND. little Silt, moderate Y0lloWISh ... --

brown, fine. damp.T
S 0

5-x CLAY. trace silt, trace sand. moderate
100 0 brown, layers of slightly darker C--L

matter V/4 Inch thick, varved. fine.

10 SAND. trace silt, moderate yellowish ....
10 0 brown to dark yellowish orange, fine Z-7---- -.L

to very fine.

SANDSTONE,. ple orange grading to
20 0 grayish orange at death. very weathered.

friable, black. brown sandstone
granules, fine to slightly coarse.
rounded to subrounded. subangular.
moderately sorted.

20 As above. C"

25- 0 As above..{

-..-. -%

°.'.'.." •

4 SSS 0 0•



ENGINEERING - SCIENCE
SOIL 8ORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Field ANGa !Page 2 of
Site -' Pro)ect 1.0. AT077
;oring I.O. Mk44 well 1.0. VF7 MW4
3eologist, K. S. CariK Date Installea i0-21-89

= - -

LITHOLOGIC CESCRIPTION GAPCWL 533~ LOG

0 As above. i-'''-i-_.

40-

4 5

45-

,S

50-

!S

55-

IS

60-

65--

U MLT

15 S

0 0 0 00 0n



ENGINEERING - SCIENCE
SOIL BORING LOG ANO WELL CONSTRUCTION RECORD Au

Client vlk F" eld ANGB jPage I f of
$Ste 7 Proiect I.D. ATC77
or .ng I.0. MWS well I.D..VF7 MW,

Seologist/Engineer K. S. Charick Cate Installed 40-21-89
0Driling Metmoo Mud Potarv Date Grouted IC-21-89
Samoling Metnoa Sollt-Spoon/Gr-aD Casing Material 2" OVC sCM 40

Cate Started !n-21-R9 Screen Material 2" 0.010" ww PvC
Cate Comoletea 10-21-89 Casing Interval (ft) -2 - .3
Crilier NortM Star Screened Interval ýft) 13 - 29

*iorenole Diameter (in) 11 Sumi Installed? Yes
Ceotm Drillea (ft) 32 well Depth (ft) 30 5

Ground Elevation (ft) 908 I TOC Elevation (ft) 909.75 <11-29-89
Ceotr to water (ft) 10.71 water Level (ft) 899.04
Cate Measured 11-13-90 Date Measured 11-13-90

I- WELL DIAGRAM

-6 LITHOLOGIC DESCRIPTION dGRAPHIC
-M.-j LOG

80 0.3 TOPSOIL. 0-4 Inches, SANO. some SM

silt, little clay. Dale yellowish brown
to grayish orange with orange mottling.
fine. suoangular to subroundeo. well -r-
sorted to 2 feet. i *i
5CLAY. trace slilt. trace sand. moderate ..

9! 09.23 brown and very Dale orange. (varve). CL

fine. i

100 As a0ove to 11.5 feet. bottom 5 inches
1oi o.9 modlerate brown and dark yellowish brown 7--

varved clay.

As above to 15.5 feet. then SANO.
100 0.6 so0e Silt. moderate yellowish brown.

rounded to subrounded. well sorted.

0 0.7 SANOSTONE. moderate brown, very

weathered. fine to slightly coarse.
moderate sorting..

25 0.6 SANDSTONE. some sand. trace silt. ....
moderate brown, fine to slightly . '.'I
coarse, moderate to door sorting. .. .

m..MT
-- - -'n-I'

0 nrm ][ ]m 0 0[ 0- mm0•m 0 I. .. .. 0



ENGINEERING - SCIENCE
"SOIL BORING LOG AND WELL CONSTRUCTION RECORD

!lent Volk Field ANGn ýPage 2 of

=_S_.te _ Project .0. AT077
SOr~ng ID. MWS well 1.0. VP7 MWS
-,3eo1gst <. S. Cnar:cK Date Installea t0-21-s9

Z NELL OIAGRAN

- ~ GRAPHIC
LITHOLOGIC DESCRIPTION a LOG_ -• LOG

0.5 SANOSTONE. some clay. trace silt, I'
moderate yellowish brown, medium' ...
to coarse. subrounded to rounded.
moderately sorted.

40-

45-

55-

60-

65- 1 -

B_112 S' t,

S 0 0 0 0 0 0 0



* ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

l:ent volk Field ANGB IPage I of 21 *
Site 7 Pro]ect 1.0. ATT77
Borig .D. mW5 well 1.0. vF7 MWS
5eologist/Engineer K. S. haMarick Date Installed 10-24-89
Tr:l2:ing Metnoo Mud Potary Date Grouted 10-24-89
samoling Metmoo Solit-Sopon Casing Material 2" =VC scn 40

::ate Started 10-24-89 Screen Material 21, 0.010" Ww PVC
i rate Completed i1-24-89 Casing Interval (ft) -2 - 25

Oriller Nortr Star Screened Interval (ft) 25 - .2
Borenole 0iameter (in) 11 Sump Installed? Yes
Ceotm Orilled (ft) 43 Well Deotm (ft) 42 5

Ground Elevation (ft) 935±. TOC Elevation (ft) 937 07 (11-29-891
Ceotn to water (ft) 35.03 Water Level (ft) 902.04
Cate Measured 11-13-90 Oate Measured 11-13-90

~ li-I
.~~ - 0. ~ LITHOLOGIC DESCRIPTION GRAPHIC WL IGA

be . ~LOG
S

100 1 TOPSOIL and SAND. fine. to 4 inches.
SAND, dark yellowish orange, fine to .

medium. rounded to subrounded. .* .*

moderately sorted to 2 feet.

5- SAND. dark yellowish orange, small
"30 0.4 black sandstone sandstone granules.

medium to coarse, rounded to
subrounded. moderately sorted.

0-• SAND. dark yellowish brown. black
30 0.1 sandstone granules, fine to medium. .*...

rounded to subrounded. well sorted ,....,.
to 11 feet.SW
CLAY, sam sand. fine. trace silt. S -
moderate brown to 11.3 feet.
SAND. dark yellowish brown, black
sandstone granules, fine to medium. "

15- rounded to subrounded. well sorted.
S40 0.6 to 12 feet.

CLAY. soae sand, fine. trace silt.
* moderate brown to 15.5 feet. Cc

SAND. dark yellowish orange to 17 feet.
20 black sandstone granules to 12 feet. --

fine to medium, rounded to subrounded.
20-Z 50 well sorted.

.0 SAND. little clumos of silt (moderate
* brown), moderate yellowish orange. -.

soam black sandstone granules. medium T
to slightly coarse. I'.
"SANDSTONE. dark yellowish orange, very .'.'.-.

weathered, medium to coarse. subrounded .

25� 1.3 to rounded, moderate sorting.
SANDSTONE. dark yellowish orange, brown. C.

S0black. orange sandstone granules, fine ,to medium, moderately sorted. ....

KToME

- - - -- _ _ _ _ _ _ _ _ _ _ _ _ _ _ - .L

* 0::::::::::0!



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Field ANGS "Page 2 of Z

Site 7 Pr-o]ect ID. AT077

Borinlg ID. MWS well I.D. VF7 MWF r

3eologist K. S. Charick Date Installeo 10-24-89

.~~ WEL.L DIAGRAM
d GRAPHIC

LITHOLOGIC DESCRIPTION LOG

30 - ---
0 SANDSTONE. clumps of silt (moderate

brown). dark yellowish orange, very
fine to medium, rounded to subrounded. "
moderate sorting.

0 SANOSTONE. dark yellowish brown.,
"red. brown, black, yellow. orange

sandstone granules. very fine to fine,.
well sorted.

40- 0 SANOSTONE. pale yellowish orange. ,'''
black. brown, red, yellow sandstone j *
granules. fine to medium, well .. ..
sorted.

45"
S

50"

55-

60

55

11 114 
-ACT

n 0 . 0 0 0 0 0



ENGINEERING - SCIENCE 0
SOIL BORING LOG AND WELL CONSTRUCTION RECORD ,,

Client Volk ield ANGS IPage I of I
Site 8 Prolect I.D. AT077
Boring I.D. MWI Well I.D. VFS MWI-.
Geologist/Engineer julie Burain Date Installed 10-8-90

Drilling Metnoa 6,28" H.S.A. Date Grouted 10-8-90

Samolang Metmo0 Snlit-Snoon/Grad Casing Material 2" Dvc scm. 40
Date Started i0-8-Q0 Screen Material 2" 010" WW PVC
Date Comoletea 10-8-90 Casing Interval (ft) 0 - 7.5

Driller North Star Screened Interval ýft) 7.5 - 17.5
soremole Diameter (in) 11 Sumo Installed? Yes
Oeotn Drilled (ft) 20.5 Well Deptn (ft) 20
Ground Elevation (ft) 909.0 TOC Elevation (ft) 908.95 (11-30-90

Deoth to water (ft) 4.75 water Level (ft) 903.99
Date Measured 11-13-90 Oate Measured 11-13-90

Sýp 6 9 LITHOLOGIC OESCRIPTIONIL WELL DIAGRAM

3x- CLOG

so 0 TOPSOIL. some SANO. sone SILT. dark - U

brown. SW
CLAY. 3-incn thick lens. some black .
staining. S

SAND. moderate yellowish brown, fine

5 70 0 to medium. subrounded. moderately 7 r .
sorted, dau , .:.
CLAY. 3-incn thick lens at 5.5 feet. r 7. .

some black staining. sW '-::

1170 0 SAND. moderate yellowish brown withSOM. -b.a.ck stanin. fi*t Me,~. i'€
subrounded. moderately sorted, wet.

XC

U

70 0 As above.

20- As above. -4

254

!il0 mi.rmjs

0 0 0 0 0 0 0 •0 *



ENGINEERING - SCIENCE
SOIL 8ORING LOG AND WELL CONSTRUCTION RECORD

:lient Volk Field ANGS iPage 1 of
Sate 8 Project :.0. AT077

I oring ID. PZI well i.0. vFS PZ1
Geologist/Engineer julie Burain Date Installed 9-30-gO
crill1rng Metnoo 1.25" H.S.A. Date Grouted 9-30-90
Samoling Metho Split-Spoon Casing Material I" DVC sen- 40

Cate Started 9-30-90 Screen Material i" 01o0 ww Pvc

Date Comoletea 9-30-90 Casing Interval (ft) 0 - 7.5
Criller North Star Screened Interval (ft) 7.5 - 12.5
Borenole Diameter (in) u Sump Installed? No. -an

Oeotn Drilled (ft) 14 Well Deoth (ft) 13
Ground Elevation (ft) 907.2 TOC Elevation (ft) ;06-86 (11-30-c

CeotM to water (ft) 3 05 Water Level (ft) 903.81
Cate Measured 10-15-90 Date Measured 10-15-90

_ _WELL OIAGRAM
a •LITHOLOGIC DESCRIPTION dGRAPHIC

SLOG

190 TOPSOIL. some SANO. brownish black. da...SW...-.'.*.-.

CLAY. mottled light brown to medium CL

gray. firm. -

CLAY. mottled light brown to black. wet. CL:

-7 0

SW

10 75 SANO. moderate brown, fine to
coarse. rounded to subrounded.

moderately sorted.

5 4

20-

25-

0 0S 0 4



i ENGINEERING - SCIENCE
SOIL BORING LOG ANO WELL CONSTRUCTION RECORO

Client Volk Field ANGS 
Lpage I of I

Site 8 Project 1.D. AT077
eoring I.D. Pz2 Well I.'. vFA Pz2 4
3eologist/Engineer Julie Burgin Date Installed 9-30-ga
Drilling Method 6.25 H.S.A. Date Grouted 9-30-Q0
Samoling Metnod Solit-Sooon Casing Material i- oVC scn, 40
Date Started 9-30-90 Screen Material i- .oio" ww PVC
Cate Comoleteo 9-30-90 Casing Interval (ft) 0 - 10
Driller North Star Screened Interval (ft) io - 15

Sorenole Diameter (in) i1 Sumo Installed? N2. Can,

Deotn Drilled (ft) J5 5 Well De*th (ft) 15

Ground Elevation (ft) 906.3 TOC Elevation (ft) 905.02 (¶A-30-90
Oeotn to water (ft) 2.22 Water Level (ft) 903.80
Date Measured 10-15-90 Date Measured 10-15-90

= j -C -- < WELL DIAGRAM4

a. ~ . GRAPHICTO--PSOILo.• LITHOLOGIC DESCRIPTION W LL CIAIRA

100 0 TOPSOIL. some SAND. som CLY.S
brownish black. cam.

SAND. moderate brown with black . .0

CLAY, mottled medium gray and moderate C--z _I
brown. fi rm, moist. .- _

SAND. moderate brown. fine to medium.
rounded. moderate to well sorted, wet. ST

- .-
.- ,.

NA 0 AS above. . .

04

U

20-

3UDSU

- . - - - -ll-

0 0 00 0 00 .



S

ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client yolk Field ANGa 1Page 1 o0
Site 8 Project 1.0. AT07 7

Boring 1.0. PZ3 Well 1.0. VFa PZ3

3eologist/Engineer julie Surain Date Installed 9-30-gO
i-llng Metnod O25" N.S.A. Date Grouted 9-30-90

1Samoling Metnod S1it-Sooon Casing Material 1" evc san. 46
Date started g-A0-90 Screen Material T" 710- ww Pvc

Date Completed 9-30-90 Casing Interval (ft) 0 - 7 5
D Oriller Nortm Stair Screened Interval (ft) 7 5 - 12.5

Isorenole Diameter (in) 11 Suma Installed? No. cao.
oeotn Orrlled (ft) 13.5 Well Oepth (ft) 13

Ground Elevation (ft) 90B.9 TOC Elevation (ft) 90ao55 (11-30-S
Oeotn to water (ft) 3.75 Water Level (ft) 904.90
oate Measured 10-15-90 Date Measured 10-15-90 S

ALITHOLOGIC DS•RIPTION

30 0 TOPSOIL. some SILT, dusky orown. .

CLAY. trace silt, dusky brown.
813 400 medium soft. S.

SAND. trace silt, fin* to medium.
subrounded. moderately wall sorted.

CL*

S0O1 SANG. dusky brown. fine to medium. I.
subroundea. moderately sorted .wet. .

As above. .
CL 6

20-

25- 0

- - -B-118 
OLT -.

0 00 50 0 0 0



ID

ENGINEERING - SCIENCE
SOIL SORING LOG AND WELL CONSTRUCTION RECORD

Clien Volk Field ANGB Page 1 of 2 )

Site io Project I.D. AT077

sorang I.D. MWS Well I.D. vF10 MW5

Geologist/Engineer K. S. Charlc Date Installed 10-23--B9
Drilling Metnod Mud Rotary Date Grouted 10-23-89
Samoling Method Solit-Sooon/Grab Casing Material 4, =vC ser' 40
Date Started 10-23-89 Screen Material 4" 0.0 0" wW PVC
Cate Completed 10-23-89 Casing Interval (ft) -2 - 50
Driller North Star Screened Interval Ift) 50 - So
Borehole Diameter (in) 9 7/8" Sumo Installed? Yes
Dectn Drilled (ft) 64 well Deotn (ft) 82.5

Ground Elevation (ft) 957,0 TOC Elevation (ft) 959,05 (11-30-90)
Oecth to water (ft) 9.35 water Level (ft) 949.70
Cate Measured 11-13-90 Date Measured 11-13-90

=--I' -= •WELL OIAGRAM

C .L : LITHOLOGIC DESCRIPTION GRAPHIC
A , LOG

70 0 TOPSOIL. sand. trace silt. moderate ::.'..:L
brown to black,. .fine t Coars Ur
SA•O. trace silt. moderate brown. black.
brown, red. yellow sandstone granules.
fin. to coarse,. surounded. Poorly

" sorted. • * •

' 40 0 AS above except more sandstone granules.

30 0 As above except moderate yellowish
brown.

S) :"1" :'." :Or Steel D

40 0 SAND. dark yellowish brown tO dusky Cosindcgo
yellowish brown. fine to slightly
Coarse, poor to moderate sorting.

2- CLAY. trace sand, trace silt, dusky C----
40 0 yellowish brown (varved) to 21 feet. -l --

CLAY. some sand. medium trace silt. -
olive gray to moderate brown (varved) -

100 0 to 23 feet.

25-Z
100 0 Same as above except trace sand, fine.

'B-119 D

S 0 • 0 0 S S 0 0 0



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk F !d ANGM jPage 2 of 1
Site 10 Project 1.0. AT077
Boring 1.0. ~3~ well 1.0. VF10 MWn
G~eologist K.S Cl'AriCk Date Installed 10-23-89

WELL DIAGRAM
~GPAPHIC

'CLLITHOLOGIC OESCRIPTIONLO

30- -CL

35- 0 SAND. moderate brown with orange. s.
brown, and black sandstone granules. S
fine to medium, rounded to subrounded.I
moderate to well sorted.j

T c
40- 0 As above exceot medium grained. (green.

white, yellow, orange, brown. black
sandstone granules) .

45- 0 As above

50 0 As above.

55- 0 As above.

600 As above.

JLS

650 
As above.

B Q9 -



S

SOLENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client yolk Field ANGor _Pge I Of I

Site 10 Project I.D. AT077 S
Boring I.D. Mwa Well I.D. VFIQ MWS

SGeologist/Engineer K. S. Charick Date Installed 10-22-ag
Drilling MethOd Mud Rotary Date Grouted 10-22-89
Sampling MethOd Split-Sooon/GraO Casing Material 2" PVC Sd, 40

Date Started 10-22-A9 Screen Material 2" 0.01o0 ww Pvr
Date Completed 10-22-89 Casing Interval (ft) -2 - 6
Driller North Star Screened Interval (ft) 6 - 16
Borehole Diameter (in) 10 Sump Installed? Yes
Depth Drilled (ft) 20 Well Depth (ft) 1 -6

Ground Elevation (ft) 9MR.9 TOC Elevation (ft) 969 13 (¶1-29-89
Depth to water (ft) 7.41 water Level (ft) 951.72
Date Measured 11-13-90 Date Measured 11-13-90

UJ -- LITHOLOGIC OESCRIPTION GRAPHIC

(no ~ ~LOG7

30 1.2 TOPSOIL first 4 inches. sand. moderate
brown, fine to medium. trace silt.
moderately sorted.

C a

7rU
5-X-n 

J•5 .".." .;

10- 2. SANO. trace silt. moderate brown. S
black. red. yellow, white, orange. E
sandstone granules, fine to coarse.
subrounded to rounded. poorly to
moderately sorted.

15. As above.

* ... °. . . I
S%°.. . .°.°*. I

20 As above except olive gray and -
medium to coarse.

25-

B-121

0 0 0 6 0 0 0 0 0



I-

ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Vol( Field ANGS IPage 1 of
Site 10 Project I.D. AT077 P

10oring 1.0. MW7 Well I.D. vFAO MW7
Geologist/Engineer K. S. Charick Date Installed 1o-22-ag i
Orilling Method Mud Rotary Date Grouted 10-22-8g
Samoling Metnod Solit-Snoon Casing Material 2" OVC scr 46
Date Started i0-22-Rg Screen Material 2" 0o010" ww PVC
Date Comoleted 10-)2-8g Casing Interval (ft) -2 - 6
Driller Nort. Star Screened Interval (ft) 8 - ±5

Borenole Diameter (in) 11 Sumo Installed? Yes
Deotn Drilled (ft) 20 Well Deoth (ft) ,a.5
Ground Elevation (ft) 954.B TOC Elevation (ft) g55 .86 11-29-8,
Oeotn to water (ft) 5.24 water Level (ft) g51.62
Date Measured 11-13-90 Date Measured 11-13-90

=J WELL .AGRA
0 . LITHOLOGIC DESCRIPTION , GRAPHIC

~ ~ - -J LOG

75 2- TOPSOIL, send. moderate brown. medum~
to coarse to 3 inches.
SANO. light brown, medium to coarse.
subroundeod. poor sorting to 1.5 feet.
AS above excent grayish orange to 2 C a
feet.

5SANO. Moderate yellowish brown. red.
35 2.2 yellow, orange, white, black rock

fragments, coarse to very coarse.
moderate sorting.

25 2. 2 AS above.

215 2. As abv

20- 1. As above

25 p

.. o'..

I~-l.. :- :-

0 0• "9." I 0



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Volk Field ANGB jPage I of 2 *
Site 92 Project I.D. AT077
Boring I.D. MWI Well I.D. VF92 MW1 .
Geologist/Engineer Julie Burgin Date Installed 9-29-90

Drilling Method Q.25" Mud Rotary Date Grouted 9-29-90

Sampling Method Solit-Spoon/Grab Casing Material 2" PvC scn. 40

Date Started 9-29-90 Screen Material 2" .010- ww PVC
Date Completed 2-29-90 Casing Interval (ft) -2 - 18

Driller North Star Screened Interval (ft) 18 - 38

Borehole Diameter (in) 11 Sump Installed? Yes

Depth Drilled (ft) 42 Well Depth (ft) 40-5

Ground Elevation (ft) 899 9 TOC Elevation (ft) 901.66 (11-30-g0

Depth to water (ft) 7.78 water Level (ft) 893.88
Date Measured 11-13-90 Date Measured 11-13-90 S

Zj- WELL OIAGRAN

- LITHOLOGIC OESCRIPTION M GRAPIC

;:4LOG

100 0 TOPSOIL. some silt, trace $and. ::.
dark brown.

SAND. light brown, fine to medium, T -

5- 90 subrounded. moderately sorted, wet.

CLI
CLAY. (at 6 feet). pale brown. damp.
f irm.

to- 100 0

SAND. pale yellowish brown, fine to
medium. subrounded. moderately sorted.
wet.

15 "

100 0 SAND. Pale yellowish brown, fine to
usmedium grained. subrounded,

moderately sorted. 
C

2040 T As abo .

250 0 As above.

4 0.

0IXI

S. .. . .. . .. . . i a m •



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Yolk Field ANGR JPage 2 of 21'

Site 92 Project I.D. AT077
Boring I.D. MWI Well 1.0. VF92 MWI
Geologist Julie Burgin Date Installed 9-29-90

WELL DIAGRAM

' LITHOLOGIC DESCRIPTION

30-w
0 As above.

40-.....-...

35- As above. I''''''' ,

606

•weathered, friable, fine to coarse.
Ssubrounded. moderately sorted. .-- . . •, •

B5-

50-

55-

60-

65-- -

B-124

I 0 0 0 0 0 0 0
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TABLE B.10
SUMMARY OF VERTICAL GRADIENTS (1) 0

VOLK FIELD ANGB, WI

Sbaulow Deep Veriteal
wen wel GradlMet (ft/ft)

Dee. 1989 Oc. 195 NOW. 1990 Jly 19 Oct. 1991

Site 1
MW-I MW-4 0.0023 0.0023 0.0028 0.0018 0.0018
MW-1 MW-5 0.0006 0.0008 0007 0.0012 0.0000
MW-4 MW-5 0.0000 0.0003 0.0000 0.0009 -0.0006 5

Site 2
MW-3 MW-5 -0.0014 -0.0044 -0.0037 -0.0054 -0.0037

Site 3/6
MW-3 MW-6 0.0008 0.0013 0.0013 0.0023 -0.0010

Site 10
MW-4 MW-5 0.0509 -_(2) 0.0578 0.0548 0.0578

(1) A neg ative radint indicates an upward padient and a positive gadient Indicates a downward gradient. *
(2) Water levels not measured at Site 10 in October 1990.
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SITE 10. MUNITIONS BURIAL SITE
GROUNDWATER CONTOUR MAP, 29 OCTOBER 1991
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APPENDIX C
GEOPHYSICAL SURVEY

Geophysical surveys were conducted in September 1989 as a part of the
Installation Restoration Program Remedial Investigation work at Volk Field Air
National Guard Base, Wisconsin. The objectives of these surveys were to
supplement geophysical work performed previously at Sites 1 and 9, to locate
possible buried munitions at Site 9 and to aid in identifying locations for the
placement of soil borings and soil gas sampling probes at Site 9 and the southern
part of Site 1.

Geophysical survey techniques that were used included electromagnetic (EM)
conductivity and magnetometry. This appendix describes the methodology used in
conducting the surveys and presents the field survey results.

METHODOLOGY

Electromagnetic Conductivity Survey 4

Electromagnetic terrain conductivity profiling is a method for obtaining
subsurface information in areas made up of unknown materials. The EM survey
was performed using a Geonics Model EM-3 1 electromagnetic terrain conductivity
meter. It measures the terrain conductivity of the earth in millimhos per meter
(mmhos/m). The EM-31 meter is effective to a depth of approximately 18 feet
(McNeill, 1980). The apparent conductivity of the ground measured by this method
is a function of the ability of materials to transmit electrical currents. This ability
may be dependent on certain properties such as soil type, porosity, moisture content,
soil thickness and in general, the ionic content of subsurface materials.
Underground utilities, such as steel pipelines and/or electrical lines and buried
metal are also detectable with the EM-3 1 by the instrument's response with a "zero"
meter deflection. A "zr" meter deflection occurs when the apparent conductivity
exceeds the full-scale conductivity for the range setting on the instrument.

Magnetic Survey

Magnetic measurements are indicative of variations in the earth's magnetic
field. A Geometrics Model G-816/826A Portable Proton Magnetometer, which
measures the total intensity of the earth's magnetic field in gammas, was used to
obtain field measurements at the sites. The data collected are plotted to form a
magnetic contour map which depicts magnetic anomalies present at a site.
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Magnetic anomalies will be present where the earth's naturally existing magnetic
field has been altered due to the presence of ferromagnetic objects (i.e., drums,
pipes, steel reinforcing bars in concrete, etc.) or where the replacement of naturally
existing soils with fill of lesser or greater magnetic properties has occurred.

Grid System

The grid system used at Sites I and 9 was established at 25-foot intervals to
enable adequate coverage for both the EM and magnetic surveys. The beginning or
starting point (0,0) of the grid was located 50 feet south and 48 feet west of
monitoring well VF9 MW-I (Figure C. 1). The system was laid out in a north-south
and east-west pattern, using a compass and a measuring tape. Marker flags were
placed in the ground at each grid station and numbered with the appropriate grid
coordinates. The data were gathered along the east-west rows, starting at the (0,0)
grid station. For purposes of subsequent discussions, specific grid stations are
identified by their north-south column number, followed by their east-west row
number. For example, (100, 25) denotes the station located at the intersection of
column 100 and row 25.

Presentation of Data

The EM and magnetic data were checked for completeness. The data were
then computerized to enable the preparation of contour maps. Following
completion of data entry, the data files were checked against the raw field data. The 0
data are presented at the end of this appendix in Tables C. 1 and C.2.

Contour maps were generated using the SURFER"' software package
developed by Golden Software. Areas of anomalous EM and/or magnetic response
are identified by distinct contour line patterns on these maps. 0

FIELD SURVEYS

Electromagnetic Conductivity Survey

EM-31 meter readings in the in-phase mode were recorded at each grid point.
The in-phase mode is generally the best instrument mode for locating large metal
objects or considerably large aggregates of small metal objects.

Evaluation of the EM data shows values indicative of background
measurements range between 5.3 to 5.4 millimhos per meter in the south-central
part of the surveyed area, increasing to between 6.5 to 7.0 millimhos per meter in •
the north-central part of the survey area. The contoured EM data are shown in
Figure C.2.

Four EM anomalies were observed during the survey. Two anomalies are
related to "zero" measurements and are indicative of buried metal. The actual
conductivities at these stations are greater than 10 millimhos per meter, the full-
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scale deflection for the instrument's range setting used during data acquisition. For I
contouring purposes, an arbitrary value of 15 was substituted for the "zero" values.
These anomalies are located near grid points (225, 225) and (275, 300). Another
anomaly surrounding node (125, 125) exhibits higher than background values,
ranging between 6.0 and 50.0 millimhos per meter. These higher measurements
may be due to scattered small metal objects or other conductive material beneath
the station, or to a large metal object nearby. An anomaly consisting of values less
than 4 millimhos per meter is located in the vicinity of Site 1. The lower
conductivities may be indicative of fuel contamination from the fire training
exercises or may be the response due to the 4-inch gravel cover at the Fire Training
Area.

Magnetic Survey

Evaluation of the magnetic data shows magnetic values indicative of
background readings may range between 57,370 to 57,410 gammas. A natural
diurnal variation was present during the survey. The magnitude of the variation was
36 gammas over a period of five hours. Four pronounced high magh,.tic anomalies
and one pronounced low magnetic anomaly were observed at Sites I and 9. The
contoured magnetic data are presented in Figure C.3.

The magnetic anomaly at grid station (150, 125) exhibits a high value of 57,743
gammas. This suggests the presence of buried ferromagnetic material at or very
near this station. The anomaly at station (150, 175) exhibits a high value of 57,676
gammas. However, this station is located about 10 feet south of monitoring well
VF9 MW-2 and the steel protective cover of the well may affect this reading.
Stations (225, 200) and (275, 275) show high values of 57,794 and 57,771 gammas,
respectively and suggest the presence of buried ferromagnetic material. The
magnetic anomaly at stations (525, 75) and (525, 50) show low values of 57,002 and
57,061 gammas, respectively. A metal pipe was observed in the ground near these
two stations and the anomaly is attributed to this pipe.

Conclusions

The geophysical surveys of Sites 1 and 9 have resulted in the identification of
various EM and magnetic anomalies. The outlines of the anomalies are shown on
Figure C.4. Three of the magnetic anomalies suggestive of buried ferromagnetic
material correlate with EM anomalies suggestive of buried metal. The slight offsets
in the location of the magnetic anomalies with respect to the EM anomalies may be
attributed to the fact that, in general, magnetic anomalies are not centered over the
generating object (Breiner, 1973). Also, EM can respond to non-ferrous, and
therefore non-magnetic, metals as well as to ferromagnetic metals. These three
anomalies are interpreted as indicating the presence of buried metal objects. The
anomaly around grid point (150, 125) corresponds to the suspected location of a
buried C-47 aircraft. The anomaly at grid locations (225, 200) and (225, 225) is
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about 50 feet northwest of the suspected munitions burn pit and may represent the
actual location of this pit. The anomaly at grid locations (275, 275) and (275, 300)
may be influenced by electrical lines present in the north-central part of the survey
grid. However, surrounding stations do not show anomalous readings. Therefore,
this anomaly is attributed to buried metal objects.
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GEOPHYSICAL SURVEY GRID
SITE 1 AND SITE 9
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EM CONDUCTIVITY SURVEY MAP
SITE 1 AND SITE 9
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MAGNETIC SURVEY MAP
VOLK FIELD ANGB, WI
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GEOPHYSICAL ANOMALY OUTLINE MAP 6
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TABLE C. I
SITES I AND 9. FIRE TRAINING AREA AND FORMER LANDFILL B

ELECTROMAGNETIC CONDUCTIVITY DATA
VOLK FIELD ANGB, WI

Daw: 09/16/89
lagtrumma: Geonise EM-31. serial so. 86330

Grid tiation Corrected Reading Comments

Row Column (millimbosimeter) (milluimhWmeter)

0 0 10 b.4/6.4

o 25 10 7 0-0,,4
0 50 10 5.4
0 75 1o 5.4
0 100 1o 5.2
0 125 10 5.2
0 150 10 5.2
0 175 10 5.2
o 200 to 5.2
0 225 10 5.2
0 250 10 5.2
0 275 10 5.2
0 300 10 5.2
0 325 10 5.2
0 350 10 5.4 parallel to fece
0 375 10 5.4 parallel to fence
0 400 10 6.2 parallel to fence
0 425 10 6.6 parallel to fence.
0 450 10 7.2 parallel to fence
0 475 10 7.2
0 500 10 7.4 parallel to fence
0 525 to 8.2 parallel to fence
0 550 1o 8.8
0 575 10 8.8
0 600 10 8.0 S

25 600 10 6.0--0.4
25 575 10 5.8-0.2
25 550 10 5.6
25 525 1o 5.4
25 500 10 5.4
25 475 10 5.4
25 450 10 5.5--0.1
25 425 10 5.4
25 400 10 5.4
25 375 10 5.3
25 350 10 5.3 no longer parallel to fence
25 325 10 5.3
25 300 10 5.2
25 275 10 5.2
25 250 to 5.2
25 225 10 5.2
25 200 to 5.2
25 175 1o 5.0
25 150 10 5.14-0.1
25 125 10 5.1
25 100 10 5.3,-0.1
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TABLE C. I (cont'd)
srTES I AND 9, FIRE TRAININ AREA AND FORMER LANDFILL B ")

ELECTROMAGNETIC CONDUCTIVITY DATA
VOLK FIELD ANGB, WI

Des: 09/1689 ,
Inaxumem: Gewuca EM-31. serai no. 86330

Grid Idenufication Range Corrected Reading Commes
Row Column (mn/limhos/uaeter) (mdlimboseimter) S

25 75 10 5.4
25 50 t0 5.5
25 25 10 7L0-1.0 near morntoruig well. approach KW
25 0 10 8.0/.0 east edge of road (bluff)
50 0 10 6.4.-.0.1 "a edge of road Nbluff)
50 25 10 5.81-0. l near mortor8g well
50 50 10 5.64-0.l near momrtoring well
5o 75 10 5.4
5o 100 10 5.4
5o 125 10 5.3
50 150 t0 5.3
50 175 t0 5.2
50 200 1o 5.4
50 225 10 5.5
50 250 10 5.4
5o 275 10 5.3
50 300 t0 5.3
50 325 10 5.3
50 350 10 5.3 5
50 375 10 5.3
5s 400 t0 5.3
50 425 10 5.4
5o 450 10 5.5
50 475 10 5.5--0.1
50 500 10 5.4
50 525 10 5.-0.4 4 ft from cable i tree
50 550 10 5.4--0.2
50 575 10 5.8 near former trailer site
50 600 t0 6.0
75 600 10 6.0--0.2
75 575 10 5.9
75 550 10 5.8"-0.1 former trailer site. near cable in tree p
75 525 t0 5.4 former trailer site. near cable in tree
75 500 to 5.4
75 475 10 5.4
75 450 10 5.4
75 425 to 5.4
75 400 10 5.4
75 375 10 5.3 5
75 350 10 5,3
75 325 10 5.3
75 300 to 5.3
75 275 10 4.8/5.4 top of ridge south of site 9
75 250 10 5.3
75 225 to 5.5
75 200 10 5.8 site 9 depression
75 175 10 5.8

C-11 I

0~ .. ..... 0



L.

TABLE C. 1 (cont'd)
SITES 1 AND 9, FIRE TRAINING AREA AND FORMER LANDFILL B

ELECTROMAGNETIC CONDUCTIVITY DATA
VOLK FIELD ANGB, WI

Data: 09/169 41,
Itunumea: GComes EM-31, senrl no. 86330

Gnd Identificauto Range Corrected Reading Comments
Row Column (mullimhnosimeter) (millimhboumeter)

75 150 10 " 3
75 125 10 54
75 100 10 5.4
75 75 10 5.5
75 50 10 5.5
75 25 10 5.8-0.2 approaching lull of road

75 0 10 6.2/6.2 cast edge of Bluff Rd

100 0 t0 6.2--0.1
100 25 10 5.8/5.8
100 50 10 57i-0.1
100 75 10 5.7.-0. 1
t00 100 10 5.7
100 125 10 6.0 •

100 150 10 6.6 lowest point of site 9

100 175 10 6.0
100 200 10 5.8
100 225 10 5.6
100 250 10 5.5
100 275 10 5.4 * *
100 300 10 5.4
100 325 10 5.3
100 350 to 5.3
100 375 10 5.3
100 400 10 5.4
1t0 425 10 5.3
100 450 10 5.5.-0.1 climbing hill to Bluff Rd
100 475 10 5.5 climbing hill to Bluff Rd
100 500 10 5.5

100 525 10 5.6--0.1
100 550 10 6.0.-0.2 former trailer site
100 575 10 6.0.-0.1
100 600 10 6.2.-0.2

125 600 10 6,0+-0.2
125 575 10 5.9+-0.l
125 550 10 5.8.-0. 1
125 525 10 5.6
125 500 10 5.3
125 475 10 5.4--0.2

125 450 10 5.4+-0.1 S
125 425 10 5.3
125 400 10 5.4
125 375 t0 5.3
125 350 10 4.8/5.0 heading into site 9 landfill

125 325 1o 5.4 heading into site 9 lndfill

125 300 10 5.4 heoding into site 9 landfidl
125 275 10 5.4 heading into ste 9 landfill

125 250 10 5.4 heading into site 9 landfill
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TABLE C. I (cont'd)
SITES I AND 9, FIRE TRAINING AREA AND FORMER LANDFILL B

ELECTROMAGNETIC CONDUCTIVITY DATA
VOLK FIELD ANGB, WI S

Dow: 09/16/89
Instiument: Gcoaa EM-31, serial no. 86330

Gnd ldenuficauou Range Corrfecd• Reading Comments
Row Column (wfiihos/imeler) (millsumhonimetr)

125 225 10 5 5 about 6 tt from monitoring well
125 200 10 5.7 in a site 9 low spot
125 175 10 6.1 in the lowest point ot site 9
125 162 10 6.7/61 lowest spot of site 9
125 150 30 9.0/9.0 in a site 9 low spot
125 148 3/30 0.0/4.5
125 138 30/3 10.0/2.5 in sate 9 low spox
125 136 100 50.0/28.0 Ln a site 9 low spot
125 125 100 38.0128.0 in a sate 9 low spot
125 112 30 70/7.0
125 100 10 6.016.4 climbing site 9 (S) ridge
125 87 10 5.2
125 75 10 5.7
125 62 10 5.9-0.1/5.3
125 50 t0 5.9--0.1
125 25 10 5.8 climbing hWll to Bluff Rd
125 12 10 6.2 climbing h to Bluff Rd
125 0 10 6.2
125 -12 1o 5.8 25 ft west of grid * *
150 0 10 6.2 ea of Bluff Rd
150 12 10 5.7
150 25 10 5.8
150 50 10 6.2/5.7
150 60 t0 4.8
ISO 62 10 6.8
150 75 10 5.7
150 100 10 6.1
10 125 10 65-.-0 I
150 137 10 6.0
150 ISO 10 5.0
150 162 10 5.7
150 175 10 5.5/4.2
150 200 10 5.6/5.6
150 212 10 6.2/6.2 about 25 ft from montorng weli
150 225 10 6.3/6.3 about 10 ft from monitorng well
150 237 3/10 2.1/2.6
150 250 10 5.5/5.5
150 275 10 5.5/5.5
150 300 10 5.3
150 325 10 5.3
150 350 10 5.3
150 375 10 5.3
150 400 10 5.4
150 425 10 5.3
150 450 10 5.3
150 475 10 5.4+-0.1
150 500 10 5.4
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TABLE C. I (cant'd)

"1 SITES I AND 9, FIRE TRAINING AREA AND FORMER LANDFILL B
ELECTROMAGNETIC CONDUCTIVITY DATA I

VOLK FIELD ANGB, WI
Date: 09/1&659
Instrument: Geoesca EM-31. scnal no. 86330

Gnd Identificaton Range Corrected Reading Comments
Row Column (millimhosmeter) (millimhos/metnr)

150 525 10 5,6 south edge former trader site
I50 550 10 60--0.2 south edge former trader stte
150 575 10 6.2+-0.2
150 600 10 60-0-2
150 625 10 5.3
175 625 10 56
175 600 10 60--0.2
175 575 10 6.0
175 550 10 6.1- I over an old gravel pile
175 525 10 5.8
175 500 1o 5.5
175 475 10 5.5 about 50 ft off and parallel to FTA
175 450 10 5.5
175 425 10 5.4
175 400 t0 5.4
175 375 10 5.4
175 350 10 5.5
175 325 10 5.5
175 300 10 5.6 S O
175 275 10 5.6
175 250 10 5.6
175 225 10 5.7
175 200 10 5.6
175 175 10 5.8
175 ISO 10 5.8 about 8 ft away from MW-2
175 125 10 5.8
175 100 10 6.1 lush grass area- moisture
175 75 10 6.1
175 50 10 5.2/5.4
175 55 10 6.1 about 2 ft away from lush grass
175 37 10 6.4/6.4
175 25 10 6.6 5
175 0 10 6.4 east of Bluff Rd
175 -15 10 5.8 middle of Bluff Rd., off grid
200 0 10 6.3/6.4
200 25 10 5.8
200 0 10 6.0/6.0 after lunch recheck
200 25 10 5.6 after lunch recheck
150 25 10 5.7+-0.l after lunch recheck 1

200 50 10 5.5
200 75 10 5.5
200 100 10 5.7/5.5 approaching MW-2
200 125 10 5.5
200 150 10 5.4 about 15 ft from MW-2
200 175 10 5.4 about 12 ft off FTA road and parallel
200 200 10 5.4 about 12 ft off FTA road and parallel
200 212 10 6.9/6.4 wee of east edge of FTA
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TABLE C. I (cont'd)

SITES I AND 9, FIRE TRAINNG AREA AND FORMER LANDFILL B
ELECTROMAGNETIC CONDUCTIVITY DATA

VOLK FIELD ANGB, WI
Date: 09/16/89
Inr-memn: Geonics EM-31. serial no. 86330

Grid Identificauon Range Corrected Reading Comments
Row Column (millimhbo/meter) (mdiimhos/meter)

200 214 10 00/0.0 south of electrc pole
192 225 t0 6.4
194 225 3 0.0
200 235 10 74/6.4 zero reading up to this location
200 250 10 5.5+-0.1
200 275 10 5.1
200 300 10 5.4
200 325 10 5.6/5.6
200 350 10 5.6
200 375 10 5.5+-0.2
200 400 to 5.2
200 425 10 5.3
200 450 10 5.5--0. 1
200 475 10 5.5.-0.i
200 500 10 5.8
200 525 10 5.0--0.2 north of former trailer site
200 512 10 6.0/5.0
200 550 10 6.04-0.2
200 575 10 5.7+-0.2
200 600 10 5.4.-0.4
225 600 10 5.6"-0.4
225 575 10 5.8+-0.2
225 550 10 6.0+-0.2 south edge of FTA road
225 525 10 5.9-0.1
225 500 10 5.9-01.2
225 475 10 5.8
225 450 10 5.7 on FTA road
225 425 10 5.7+-0.l on FTA road
225 400 10 5.7+--0.1 on FTA road
225 375 10 6.34-0.2 on FTA road
225 350 10 6.5.-0.1 on FTA road
225 325 1o 7.0 on FTA road
225 300 10 6.8 on FTA road
225 275 10 6.1 on FTA road
225 250 10 6.2
225 225 10 0.0 south of electric pole
225 200 20 5.8
225 175 10 5.8
225 150 10 5.5 on FTA road across from FTA
225 125 10 5.5
225 100 to 5.6
225 75 10 5.7 south of FTA road
225 50 10 5.8
225 25 10 5.8
225 0 10 6.1/6.1 east of Bluff Rd
250 0 10 6.0 south of FTA and Bluff Rd
250 25 10 5.9
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TABLE C. 1 (cont'd)

SITES 1 AND 9, FIRE TRAINING AREA AND FORMER LANDFILL B
ELECTROMAGNETIC CONDUCTIVITY DATA

VOLK FIELD ANGB, WI
Date: 09/16189

Iantrument: Geoaa EM-31. seri no. 86330

Grid Identification Range Corrected Reading Comments
Row Columa (millimoa/meewr) (millimhae/meter)

250 50 10 5.8 near concrete pad
250 75 10 5.7 near barrels and concrete pad
250 100 10 5.8 near PW-1
250 125 10 5.7 near ET-2 over PVC scrap
250 ISO 10 5.7 east edge of FTA
250 175 10 5.9 south edge and middle of FTA
250 200 10 6.0 near electnc pole
250 225 10 4.8 next to electric pole
250 250 10 6.5 near electrc pole
250 275 10 6.9
250 300 10 6.3
250 325 10 6.3+-0.1
250 350 10 6.2--0.1
250 375 10 5.8.-0.1
250 400 10 5.8--0.1 near former dirt pile
250 425 10 5.74-0.1 near former dirt pile
250 450 10 6.0--0.2 west edge of former dirt pile
250 475 10 6.2+-0.2 south edge of former dirt pile middle
250 500 10 6.0--0.2
250 525 10 6.04-0.2 edge of former dirt pile
250 550 10 5.8+-0.4 middle of FTA road
250 575 10 6.04-0.2 south of FTA road
250 600 10 5.8+.0.2/5.8+-0.2
250 630 10 6.04-0.4 edge of blacktop road
275 600 10 6.04-0.2 south of FTA road
275 575 10 5.8-0.2 north of FTA road
275 550 10 5.5-0.1
275 525 10 5.6
275 500 10 6.1
275 475 to 6.5
275 450 10 6.8 middle of former dirt pile
275 425 10 6.1 west edge of former dirt pile
275 400 10 6.1
275 375 10 6.3
275 350 10 6.6 approaching electrical wire
275 325 10 6.5 approaching electrical wire
275 300 10 7.1 approaching electrical wire
275 275 10 9.0 very close to wire S
275 250 10 7.0 under wire "r next to pole
275 225 10 6.0 approaching east edge FTA
275 200 10 6.2 approaching east edge FTA
275 175 10 6.0 middle of FTA burn pit
275 150 10 6.2 near RF pad
275 125 10 6.2
275 100 10 5.5 north of PW-I
275 75 10 6.0 north of barrels on concrete pad
275 50 10 6.0
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TABLE C. I (cont'd)
SITES I AND 9. FIRE TRAINING AREA AND FORMER LANDFILL B

ELECTROMAGNETIC CONDUCTIVITY DATA
VOLK FIELD ANGB, WI

D": 09/16/89
lnument: Geonica EM-31, serial no. 86330

Grid Identificatmt Range Corrected Reading Commenm
Row Coluum (Miimhoslimeter) (milmhoalmeter) a

275 25 1o 6.8 north of FTA road
275 0 10 6.4
300 0 10 6.0 east of Bluff Rd
300 25 10 6.3
300 50 10 5.9
300 75 10 5.4 on plastic liner of lagoon
300 100 10 6.4 about 5 ft south of lagoon
300 125 10 6.2 edge of FTA
300 150 10 2.4 on RF pad
300 175 10 3.5
300 200 10 6.4 near FTA. ET, MW, wire
300 225 10 6.5 near electric wire
300 250 10 8.1 below electric wire •
300 275 10 0.0 below electric wire
300 300 10 7.4 about 10 ft south of electric wire
300 325 10 6.7
300 350 10 6.7
300 375 10 6.3

* 300 400 t0 6.3 •
300 425 10 7.G+-0.2 wasr edge of former dirt pile
300 450 10 6.6 middle of former dirt pile
300 475 10 7.4/7.4 middle of former dirt pile
300 500 10 6.4+-0.4 eas edge of former dirt pile
300 525 10 5.8

* 300 550 10 5.6--0.2
300 575 10 5.6-0.2
300 600 t0 5.6--0.2 center of road
325 600 10 5.8-0.2
325 575 10 5.4+-0.l
325 550 10 5.5
325 525 10 5.9.-0.1

S325 500 10 6.3+-0.1 eat edge of former dirt pile
325 475 10 7,2 middle of dirt pile
325 462 10 7.8/7.8 middle of dirt pile
325 450 10 7.0 wea edge former dirt pile
325 425 10 7.0
325 400 10 6.6 approach overhead power line
325 375 10 6.7 approach overhead power line
325 350 10 6.7 approach overhead power line
325 325 10 7,0 under overhead power line
325 300 10 7.0 under overhead power line
325 275 10 7,2 west of power 1ine
325 250 to 7.0 wet of power line
325 225 10 6.5 north of FTA burn pit

4 325 200 10 6.2
325 175 10 6.8 Wet of FTA
325 150 10 5.8 wet of RF pad
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TABLE C. 1 (cout'd) I
SITES 1 AND 9, FIRE TRAINING AREA AND FORMER LANDFILL B

ELECTROMAGNETIC CONDUCTIVITY DATA
VOLK FIELD ANGB, WI

Due: 09/16/89
Instrument. Gconios EM-31. seral no. 86330

Grid ldentificaton Range Corrected Reading Comments
Row Column (miflimhos/meter) (mnlimtho/meter)

325 125 t0 6.4 btn RF pad and lagoon
350 ISO 10 5.5
350 175 10 5.6 north of FTA
350 200 10 5.7
350 225 10 6.4 approach power line
350 250 10 6.6 approaching power line
350 275 10 6.8 approaching power line
350 300 10 6.8 approaching power line
350 325 10 6.8 approaching power line
350 350 10 6.8 under power line
350 375 10 6.8 east of power line
350 400 10 6.8 east of power line
350 425 10 6.8 cat of power line
350 450 10 7.0 north edge former dirt pile
350 475 10 6.5-0.1 north edge former dirt pile
350 500 10 6.0 northeast corner former dirt pile
350 525 10 5.6
350 550 10 5.8'-0.2
350 575 10 5.8--0.2
375 575 10 5.74-0.1 weet of blacktop road
375 550 10 5.7*-0.
375 525 10 5.8+-0.1
375 500 10 6.0 north of former dirt pile
375 475 10 6.4/6C4 north of former dirt pile
375 450 10 6.8
375 425 10 6.8 approach power line
375 400 10 6.8 under power line
375 375 10 6.5 northwest of power line
375 350 10 6.4 northwest of power line
375 325 10 6.7 about 6 ft we atof MW-3
375 287 10 4.8
375 300 10 6.3
375 275 10 6.0
400 275 to 5.4
400 300 10 5.8
400 325 10 6.0
400 350 10 6.4/6,4
400 375 10 6.4 approach power line
400 400 10 7.0-0.2 approach power line
400 425 10 6.8 approach power line
400 450 10 6.8
400 475 1o 6.44-0.1
400 500 10 6.3.-0.l
400 525 10 6.0-0.2
400 550 10 5.9
400 575 10 6.2 wee edge of blacktop road
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TABLE C.2
STE I AND 9, FIRE TRAINING AREA AND FORMER LANDFILL B

MAGNETOMETER DATA
VOLK FIELD ANGB, WI

Daft: 09117/99

1nsrumei: GwoMetrics G-816/26A

Senmor
Onentation Time

Grid Identification Traverse (compass (24-hr Reading Comment
Row Column Direction heading) clock) gammas)

Bane Station N 0945 57373
Base Station N 57373
Base Station N 57374
Bane Station N 57374
Bane Station E 57375
Bane Station S 57372
Bane Station W 57373
Base Station N 57373

0 0 wen to eant N 57406
0 25 57405
0 so 57402
0 75 57404
0 100 57403
0 125 57401
0 130 57404
0 175 57401
0 200 57401
0 225 57401
0 250 57399
0 275 57397
0 300 57394
0 325 weat to Cast N 1000 57388
0 350 57375 25 ft northwest of fence
0 375 57342 50 ft north of fence
0 400 57334 50 ft north of fence
0 425 57335 50 ft north of fence
0 450 57326 50 ft north of fence
0 475 57318 50 ft north of fence
0 500 57311 30 ft north of fence
0 525 57317 30 ft north of fence
0 550 57301 30 ft north of fence
0 575 57265 30 ft N fence & near trailer area

0 600 57241 30 ft N fence & near trailer area
25 600 eat to west 1007 57356 40 ft N fence & near trailer area
• 575 57360 40 ft north of fence
2 550 57356 50 ft north of fence
.1i 525 57352 50 ft north of fence
25 S00 57368
25 475 57373 50 ft north of fence
25 450 57374 50 ft north of fence
25 425 57375 50 ft north of fence
25 400 57377
25 375 east to wesn N 1020 57382
25 350 57387
25 325 57393
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I TABLE C.2 (coat'd)

SITES I AND9, FIRE TRAINING AREA AND FORMER LANDFILL B
q ~MAGNET0OCETER DATA I

VOLK FIELD ANGB, WI
Defa: 09/17/129
1asnment: GeoMeic G-816/1826A

sensor

Orctatam Time

G Traverse (compass (24-hr Readiag Commen
Row Colum Direction beading) clock) gamas)

25 300 57395

25 275 57396
25 250 57400
25 225 57400 on top of slope

25 200 57399

25 175 57399
25 150 57401
25 125 57400

25 100 57399
25 75 57395
25 50 57399 25 ft southeast of MW-1
25 25 57409 25 .At southwest of MW-I

25 0 57399 on road ed.
50 0 westto ea N 1037 57398 on road ed.

50 25 57360 25 ft anothwemt of MW- I

50 50 57358 25 ft north of MW- I

50 75 57394 6
50 100 57397
50 125 we to est N 1040 57401

50 150 57400

50 175 57399
50 200 57397 scooped out of hill
50 225 57413 slope
50 250 57392 top of rJe
50 275 57393

50 300 57390

50 325 57387

50 350 57396
50 375 57381

50 400 57390
50 425 57378

50 450 57377
50 475 57371

50 500 57357 nea" pipe
50 525 57061 adjacent pipe

50 550 57333 near pipe

50 575 57371 trailer arcs

50 600 57367
75 600 Cat to weO N 1047 57373 trailer area
75 575 57373 trailer arm

75 550 57357 trader arm

75 525 57002 am pipe

75 500 57360 I

75 475 57380
75 450 57384
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TABLE C.2 (cant'd)
SITES I AND 9. FIRE ITRANIN AREA AND FORMER LANDFILL B

MAGNETOMETER DATA
VOLK FIELD ANGB, WI

DEm: 09117/89
lainureas: GwoMsW=a G-S16/826A

Oneablow Tim
G oi f c.tim Travern (compa (24-br Roadmg Commmt
Row Cow=ma Dirmcon beading) clock) gamms )

75 425 57385
75 400 57386
75 375 57388
75 350 57381 5
75 325 57390
75 300 57390
75 275 57392
75 250 57390 low area
75 225 57383
75 200 57392
75 175 57400
75 150 57410
75 125 57403
75 100 57397
75 75 Cea to wes N 1100 57391

75 50 57390
75 25 57391 * *
75 0 57397

100 0 wes to eall 57394
100 25 57395

100 50 57395
100 75 57395
100 100 57396
100 125 57453
100 150 57560

100 175 57393
100 200 57399

100 225 57390
to0 250 57391
S100 275 57391
100 300 57391
100 325 57385
100 350 57394
100 375 57384
100 400 57312
100 425 57371
100 450 wes toe•a N 1107 57397 5
100 475 57371
100 500 57368
100 525 57366 trailer area
100 550 57377
100 575 57371 trailer arm

100 600 57376 trailer arme
125 6 00 to wet N 1109 57371 trailer am

125 575 57378 trailer area
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U TABLE C.2 (cait'd)
SITES I AND 9, FIRE TRAINING AREA AND FORMER LANDFILL B

4 MAGNETOMETi7ER DATA 0
VOLK FIELD ANGB, WI

Data: 09/17/89
Inatumeat: GeoMlvata G-8-6/826A

Sensor
Orieamton Time

Grid [deific4uo0 Traverse (compass (24-hr Reading Comment S
Row Column Direction heading) clock) gammas)

125 550 57377
125 525 57377
125 500 57380

4 125 475 57384
125 450 57384
125 425 57384
125 400 57387
125 375 57388
125 350 57387

125 325 57388
4 125 300 57389 0

125 275 57387
125 250 eja to wet N 1121 57398
125 225 57386
125 200 57379
125 175 57365
125 IS0 57743
125 125 57426
125 100 57383
125 75 57396
125 50 57417
125 25 57400
125 0 57395

Bane Station N 1130 57387
B84e Station E 57389
Bans Station S 57387
Bane Station W 57387
Ban Station N 1240 57396
Bas Station E 57394
Base Station S 57394
Bane Station W 57395

100 0 N 57397
100 25 57400
100 50 57398
100 75 57397
100 100 57400

0 0 57397 0
0 25 57396
0 50 57395
0 75 57395
0 100 57396

150 0 weN to eM N 1156 57396
150 25 573783
150 50 57422
150 75 57399
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TABLE C.2 (caat'd)
SITES I AND 9. FIRE TRAINING AREA AND FORMER LANDFILL B

MAGNETOMETER DATA
VOLK FIELD ANGB, WI

D.t: 09/17/89 4r,
tnmunm : CGwM ca G'-361826A

sew"
Orienmatba Time

Grid Idemfication Traverse (compass (24-br Reading Comment S
Row Column Diectim beadi g) clock) gamma)

I50 100 57405
ISO 125 57351
150 150 57346
150 175 57399
ISO 200 57403
150 225 57483 12 ft south of MW-3
150 250 57401
150 275 weas to cast N 1300 57397
150 300 57398
150 325 57406
150 350 57392
150 375 57395
1ISO 400 57391i

150 425 57393
150 450 57404
150 475 57400
ISO 500 57398 3
150 525 57383 trailer area
150 550 57400 "Idaie area
ISO 575 573815 trader area
ISO 600 N 1305 573116 tradler area

175 600 ca to wes 57386 trailer ame
175 575 57388 trader are
175 550 57392 trader area
175 525 57394
175 500 57394
175 475 57395
175 450 57395
175 425 a" to wes N 1310 57396

175 400 57397
175 375 57397
17S 350 57400
175 325 57400
175 300 57400

175 275 57398
175 250 57403
175 225 57414 5
175 200 57388
175 175 57398
175 150 57676 north of MW-2 10 ft
175 125 57387
175 100 57392
175 75 57392
175 50 57393
175 25 57437
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TABLE C.2 (cnt'd)
SITES 1 AND 9, FIRE TRAINING AREA AND FORMER LANDFILL B

MAGNETOMETER DATA
VOLK FIELD ANOB, WI

Dan: 09/17/19
Inntrumat: GeoMtca "-U16/826A

Sens"
Orientsaon Time

Grid daf Travme (compass (24-hr Readag Comment
Row Column Directon heading) clock) gammas)

175 0 57402

200 0 wes to eO N 1329 57403

200 23 57398

200 50 57390

200 75 wea to ea N 1333 57390
175 12 57454

200 100 57391

200 125 57381 near MW-2

200 150 57360 south of MW-2

200 175 57390
200 200 57385

200 225 57794

200 212 57481

187 212 57548
187 225 57653

212 225 57342

212 237 57360 * 0
200 237 57392
200 250 57383
200 275 57401

200 300 57405

200 325 57401

200 350 57402
200 375 57400
200 400 57402
200 425 w" toe at N 1343 57401

200 450 57399

200 475 57397

200 500 57395
200 525 57392 Traile Area

200 550 57399 Traiaet Area
200 575 57399 Trainer Area

200 600 57399 Trale Arm
225 600 met to wea 57392 Trailer Area

225 575 57388 Trailier Area

225 550 57403 Trailier Area

225 525 57393 TraIlr Arme

225 500 57395
225 475 57400

225 450 57400

225 425 57399
225 400 57399

225 375 57402
225 350 57401

225 325 57404
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TABLE C.2 (cout'd)
SITES I AND 9, FIRE TRAINING AREA AND FORMER LANDFILL B

MAGNETOMETER DATA
VOLK FIELD ANGB, WI

Dam: 09/17/39
lasum : GooMetrca G-8161826A

Orieaantab Time
STraverse (compass (24-hr Reading Comment
Row Cohnum Direction beading) clock) gammas)

225 300 57400
225 275 eam to west N 1350 57404
225 250 57391
225 225 57382
225 200 57390
225 175 57393
225 150 57396
225 125 57397
225 100 57397
225 75 57396
225 50 57400
225 25 57402
225 0 57407
225 -25 57405

se Stton N 1400 57399
BaseStation E 57399
BallStation S 57398
Bae Staton w 57398

250 175 wes to a" 57416
250 200 57393
250 150 57400
250 225 57453 poice

250 250 west to ea" N 1407 57393
250 275 57493
250 300 57421
250 325 57416
250 350 57403
250 375 57395
250 400 57414
250 425 57399
250 450 57398
250 475 57403
250 500 57400
250 525 57398
250 550 57401
250 575 57393
250 600 57397
275 600 eas to wea N 1510 57397
275 575 57396
275 550 57402
275 525 57403
275 500 57404
275 475 57404
275 450 ea to weer N 1412 57406
275 425 57403
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TABLE C.2 (con'd)
SITES I AND 9. FIRE TRAINING AREA AND FORMER LANDFILL B

MAGNETOMETER DATA

DN: 09/17/89 
VOLK FIELD ANGB, WI

1au: Geolkdz~ca G-816/826A

Ormabo Time

Grid Idm c Trverm (campu (24-br Readmg Commeo

Row Colum Direcdo heeding) clock) gSm a)

275 400 57405

275 375 57405

275 350 57402
275 325 57400 7 flashes on battery

275 300 57474

275 275 57771 poW

275 250 57363 pole

275 225 57493 pole

275 200 57388 pole

300 200 won to 0as N 1418 57352 pole

300 225 57388 pole

300 250 57300 poet

300 275 57241

300 300 57342

300 325 57393

300 350 57403

300 375 5740

300 400 57415

300 425 57410
300 450 Cat to wet N 1420 57408

300 475 57409

300 500 57407

300 525 57405

300 550 57404

300 575 57405
300 600 57402

325 600 wt to am N 57402

325 575 57399

325 550 57402

325 525 57404

325 500 57404

325 475 57405

325 450 57404

325 425 57403

325 400 57405

325 375 57402

325 350 57416

325 325 57404

325 300
325 275
350 400 Wet to a" N 57405

350 425 57413

350 450 57409

350 475 57407

350 50 57405
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TABLE C.2 (cont'd)
SITES I AND 9. FIRE TRAiNING AREA AND FORMER LANDFILL B

MAGNETO6]ETER DATA
VOLK FIELD ANGB. WI

Dow: 09/17/89
I-rsmam: GcoMartnc 0-SI6/126A

Semor

Onemsatioe Time
Grid [detUfrkabou Traverse (comness (24-hr Reading Comment
Row Column Dircbom beading) clok) gamma)

350 525 57405
350 550 57406
350 575 57399
375 575 cal to we 1430 57404
375 550 57417
375 525 57419
375 500 57407
375 475 57417
375 450 57420
375 42.5 57410
375 400 57414
375 373 57403
375 350 57419
400 350 won to eag 57420
400 375 57401
400 400 57455
400 425 57404
400 450 57410
400 475 57421
400 500 57423
400 525 57421
400 550 57406
400 575 57404
450 550 57463

field 59570
field 57389
Ba Station N 1445 57409
Ban Station E 57410
Ban Station S 57410

a se tation W 57410
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APPENDIX D
SOIL GAS SURVEY

Engineering-Science conducted soil gas surveys at Volk Field Air National
Guard Base from September 29 through October 11, 1989. The surveys were
conducted at the Fire Training Area (Site 1) and the KC-97 Cras' Site (Site 5). The
objectives of the survey were to:

"* define the potential source areas of volatile organic compounds (VOCs)

"* aid in the selection of optimal locations for new soil borings and monitoring
wells 5

This appendix includes a summary of the methods used in the collection and
analysis of soil gas and headspace samples followed by a discussion of the results

obtained at each location. *

PROCEDURES

Procedures used during the soil gas surveys are presented in this subsection. A
Photovac lOS50 portable gas chromatograph (GC) was used for on-site analysis of

4 soil gas and headspace samples. The Photovac 10S50 was equipped with a 9 meter S
capillary column (CPSil-5CB) and a 1 meter precolumn/backflush system. The
detector was a 10.6 eV photoionization detector capable of detecting
trichloroethene (TCE)at concentrations less than 5 parts per billion (ppb) and most
aromatic hydrocarbons at concentrations less than 10 ppb. 5

Calibration

Both commercial and field standards were used for the initial and continuous
calibration of the gas chromatograph. The commercially prepared standard,
Matheson Gas, includes 1,1-dichlorethene (1,1-DCE), 1,2-dichloroethene (1,2-DCE)
and TCE at 1 parts per million (ppm) each. TCE was included in the calibration gas
because it is believed TCE had been burned at the Fire Training Area; the

dichloroethenes were included because they are normal degradation products of
TCE. All three compounds are regulated by the State and Federal government in
drinking water supplies. In addition, field standards were prepared for three

SAT^77\910162 D-1
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common fuel constituents, benzene, toluene and o-xylene, due to their suspected

presence and governmental regulation. Benzene, toluene and o-xylene standards

were prepared by diluting vapor from the headspace above a volume of pure liquid.

The vapor pressures were calculated using Antoine's Equation and a table of

constants.

log P = A-B/ (T+C) +

where:

A, B and C are constants of the pure liquid

T is the temperature S

P is the vapor pressure

A three point calibration curve was performed for each standard compound

prior to sampling to insure the instrument had not been damaged in transit. This

also provided information on the validity of the subsequent analytical data.

Regression analysis of the calibration curves yielded excellent coefficients of

correlation, r2 > 0.990, indicating a high degree of linearity. Percent relative

standard deviation, a measure of precision, was well below the 25 unit control limit

for all standards.

1, 1-DCE r2 = 0.9999 %RPD = 13.6

1, 2-DCE r2 = 0.9989 %RPD = 11.6

TCE r2 = 0.9990 %RPD = 9.5

Benzene r2 = 0.9999 %RPD = 10.4

Toluene r2 = 0.9994 %RPD = 12.1

Xylene r2 = 0.9918 %RPD = 9.8

The instrument can respond to concentrations below 5 ppb; however, based on p

the standard deviations computed from a triplicate standard run and field

experience, quantities below 30 ppb were considered to be estimated

concentrations. A "J" flag was used to indicate a concentration was estimated. As

an additional check on the lower limits of instrument response, a commercially

prepared 10 ppb standard of benzene (Scott Speciality Gases) was analyzed

A47AT91VI62 D-2 •



following the initial calibration procedure. The concentration calculated from the

4 benzene calibration curve exceeded the theoretical concentration by 9.52%. When

this was added as a fourth point to the calibration curve for benzene, the coefficient

of correlation fell slightly from r2 = 0.9999 to r2 = 0.9970, but was well within the r 2

> 0.990 limits.

4 Continuous calibration of the gas chromatograph was performed before and

after every sample group or a minimum of four times throughout the day.

Blank Analysis

4 An instrument blank, syringe blank, sample train assembly blank and water

blank were run at instrument startup. The instrument blank was an injection of high

purity (Ultra Zero Grade) air and was used to gauge instrument stability, flow

balance and column contamination. The syringe blank was an injection of ambient

air used as an indication of background contamination as well as a check on the

syringe decontamination procedure. The probe blank was used to measure possible

sample train assembly contamination. The water blank was a GC headspace

analysis of each new lot of distilled water used for decontaminating the probe

assembly. Analysis results were used to verify the decontamination rinse water was

free of interfering volatile organic compounds.

Decontamination

After each sample, the probe assembly was dismantled and decontaminated.
4 The procedure included an industrial detergent wash, a water rinse and a final rinse

with analyzed distilled water.

Computational Procedure

Benzene, toluene, o-xylene, 1,1-DCE, 1,2-DCE, TCE and total hydrocarbons

concentrations were reported for field samples. The identification and

quantification of the standard compounds in the field samples were accomplished

directly, by the method of external standards. The response factors for the first and
last standards were averaged for each target compound and the average response

factor was used to quantify the remaining samples. Some values for chlorinated

compounds are reported with an "N" flag. The "N" flag means "presumptive

evidence" and is an indication of the relative uncertainty of identifying a single

compound in the presence of a complex mixture of petroleum products. Values

reported for Total Hydrocarbons (TH) were the sum of all peak responses in

millivolt-seconds from the retention time of benzene through the retention time of

SATD7\91U162 D-3
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o-xylene, with the exception of identified chlorinated compounds. The result was
quantified using the response factor of toluene and the final concentration was used
as a measure of sample contamination by petroleum hydrocarbons and/or

unidentified compounds.

Sampling Procedures

Soil gas samples were collected using a hardened steel probe inserted S
mechanically into the soil to a depth of 2.5 to 7.5 feet, but not below the water table.
At the tip of the probe was a detachable well point enabling soil gas to enter the
hollow bore when separated from the probe. A Teflon sampling hose was

connected to the head of the probe with a stainless steel filling. The probe assembly 5
was connected to a vacuum pump and purged with a minimum of three volumes of

soil gas. When purging was completed, the sampling assembly was connected to a
Tedlar air sampling bag situated inside a vacuum chamber. The chamber was
evacuated and the soil gas sample was collected inside the Tedlar bag. 5

If saturated soil clogged the probe tip, the sample bag could not reach

equilibrium with ambient pressure and the bag would collapse upon releasing the
vacuum. This method provided a nonsubjective technique for determining if an

authentic soil gas sample had been extracted. When clogging occurred, a sample of

soil (approximately 5 g) was collected from the probe tip or a hand augered sample
and sealed in a 40 ml volatile organic analysis (VOA) vial. The sample was
equilibrated at approximately 35°C and the gases above the sample were analyzed
for headspace contamination. The concentrations of contaminants derived from
headspace analysis cannot be directly compared to those derived from soil gas, but
serve as a relative indication of soil contamination in areas where in-situ soil gas

samples cannot be obtained. This technique is referred to as the headspace method.
This method was also used when an alternate method of soil gas analysis was

desired.

Tedlar bags used for soil gas sampling were supplied by SKC, Inc. and are made

of an analytically clean, nonporous polymer designed for high purity gas sampling.
Each bag was equipped with a cut-off valve for connection to the probe assembly
and a septum for sample withdrawal. Sample gases were withdrawn with a gas-tight

syringe and injected into a portable gas chromatograph for analysis.

AT077\911J'62 D-4
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SITE 1 - FIRE TRAINING AREA

The results and conclusions of the soil gas survey conducted at Site 1 are

presented in this subsection.

Results

The soil gas survey grid coincides with the grid previously established for the

geophysical survey; however, every geophysical survey node was not sampled. The

origin of this grid system was established 50 feet south and 48 feet west of

monitoring well VF9 MW-1. For purposes of subsequent discussions, specific grid

stations are identified by their distance north and east of the origin. For example, I

VF1SG300,225 denotes the soil gas sample collected at Site 1 300 feet north and 225

feet east of the origin (Figure D.1). Tabulated soil gas survey results have been

provided in Table D. 1 for Site 1.

The soil at this site consists primarily of hard packed sand on the surface and

less densely packed sand at the 4- to 5-foot level. The area of the suspected second

burn pit is covered with one to three inches of black peaty soil over the packed sand.

No probes were rejected and no buried objects were encountered.

The fire training pit had been investigated by a previous soil gas survey. One

test point was placed in the fire training pit during this soil gas survey. This test

point, near VF1SG300,225, gave offscale results for a dilute injection that was too

concentrated to quantify within the range of the instrument. No other soil gas 0

points were placed in the visible burn pit area or downgradient of the pit.

A total of 84 soil gas points were installed at Site 1 on the grid of 25-foot

centers. Eighty-one of the soil gas points were installed at the 5-foot level as

indicated on Figure D.1. Vertical profile readings were obtained at locations S

(VF1SG275,525) and (VFSG275,475).

A total of 59 soil gas points were installed in the area of the suspected second

burn pit. A hand augered sample, collected during an earlier investigation from the

suspected second burn pit, was analyzed for headspace contamination. A small 0

quantity of toluene, 16 ppb, had been identified in the headspace gases. One of the

vertical profiles at this site was performed at the point nearest to the hand auger

boring (VF1SG275,475). Samples were taken at the 2.5-, 5.0- and 7.5-foot levels.
An additional vertical profile was obtained at (VFlSG275,525). Readings were

taken at 2.5 and 5.0 feet. No VOCs were found in the vertical profile samples so the

AT077\911J12 D-6
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middle, 5-foot level was selected for the horizontal profile. Of the remaining soil

gas samples collected in the suspected burn pit area, --o volatile organic •

contamination was detected.

Twenty-one soil gas samples were taken in a horizontal profile near the western

and southern (upgradient) borders of the visible burn pit. The southern perimeter

of the profile crossed near the area believed to be the former munitions burn pit at

points (VFISG200,175) through (VF1SG200,275). Points (VFISG200,200) and

(VFISG200,225) were not advanced or sampled due to possible unexploded buried

ordinance in this area.

No volatile organic contaminants were detected along the western and

southwestern sections of the perimeters, but positive results were detected along the

southwestern perimeter for a single chlorinated volatile solvent, trichloroethylene.

TCE was identified at 3 points (VFISG200,250; VF1SG225,275; and

VF1SG200,275) adjacent to the former munitions burn pit (Figure D.1).

Concentrations ranged from 73 ppb at point VF1SG200,275 to 162 ppb at point

VF1SG225,275. A perimeter of non-detect results isolated the positive points in an

area approximately 75 feet long and 50 feet wide. As this area is downgradient from

the suspected location of the former munitions burn pit, the source may have

originated there.

A final horizontal profile of 4 points (VFlSG125,W40 through VF1SG275,W40)

was placed along the extreme western side of Site 1 across Bluff Road from the

visible fire pit. Soil gas analyses gave negative results for all points along this

profile.

Conclusions

4 Headspace results of the test point collected at the eastern edge of the fire

training pit (VF1SG300,225) indicate the fire training pit area is a source for high

concentrations of VOCs. This result agrees with the 1987/1988 investigations of the

area.
4

Soil gas results for the second suspected burn pit did not indicate contamination

of the shallow vadose zone and did not identify this area as a source area for VOCs.

The soil gas survey identifies a source area of TCE near the suspected

munitions burn pit. Higher concentrations could be expected at greater depths if

volatilization of TCE in the groundwater is the source of TCE in the soil gas.
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volatilization of TCE in the groundwater is the source of TCE in the soil gas.
Negative results for the horizontal profile along Bluff Road indicate a source
upgradient of the visible burn pit (toward the bluff) is unlikely.
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TABLE D.I.

SOIL GAS SURVEY DATA
SITE 1 - FIRE TRAINING AREA

Sample # Depth Compound Found Value r
(ppb)

VFISG275,525 2.5

VFlSG275,525 5

VFlSG275,475 2.5

VFISG275,475 5

VFlSG275,475 7.5

VFISG275,425 5

VFlSG300,500 5

VFlSG275,500 5

VFISG325,500 5

VF1SG35O,500 5

VFISG275,450 5

VFlSG325,525 5

VFISG35O,525 5

VFISG300,525 5

VFISG300,550 5

VFISG325,550 5

VFISG325,575 5

VFlSG300,575 5

VFISG35O,475 5

VFlSG35O,425 5

VFlSG300,400 5

VFlSG35O,400 5

VFISG325,400 5

ATM77911.JI62 D-10
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TABLE D.1 (Continued)
SOIL GAS SURVEY DATA

SITE I1- FIRE TRAINING AREA

Sample # Depth Compound Found Value
(ppb)

VFISG275,462 5

VFISG30,375

VFlSG320,375 5

VFISG275,375 5

VFISG275,400 5

VFISG250,375 5

VFISG25O,400 5

VFlSG25O,425 5

VFISG25O,450 5

VFISG250,475 5 - *
VFlSG300,450 5

VFISG250,500 5

VFlSG325,425 5

VFlSG25O,600 5

VFISG25O,525 5

VFISG325,450 5

VFISG200,550 5

VFISG300,425 5

VFlSG250,550 5

VFlSG25O,575 5

VFISG225,600 5

VFISG200,600 5

VFISG200,575 5
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0 0 00 0 0



TABLE D.1 (Continued)4

SOIL GAS SURVEY DATA
SITE I - FIRE TRAINING AREA

Sample # Depth Compound Found Value
(ppb)

VFISG200,525 5

VFISG200,500 5

VFISG200,475 5

VFISG200,450 5

VFlSG200,425 5

VFISG200,400 5

VFlSG200,375 5 I

VFlSG200,350 5

VFISG200,325 5

VFISG200,275 5 TCE 73 0

VFISG200,300 5

VFISG200,175 5

VFlSG175,275 5 p

VFISG300,225 HS 5 off scale > 100,000

VFlSG200, 150 5

VFlSG200,125 5 -

VFISG200, 100 5

VFISG2tJO,75 5

VFISG200,50 5

VFISG200,25 5

VFlSG225,25 5

VFlSG275,25 5 -

VFlSG300,25 5

ATO77\911JI62 D-12



TABLE D.1 (Continued)
SOIL GAS SURVEY DATA

SITE 1 - FIRE TRAINING AREA

Sample # Depth Compound Found Value
(ppb)

VFlSG300,0 5

VF1SG275,W40 5

VF1SG225,W40 5

VFISGI75,W40 5

VFISGI25,W40 5

VFlSG 150,250 5

VFISGI75,300 5

VFISG225,275 5 TCE 162

VFISG375,450 5

VFISG300,350 5

VFISG275,325 5

VFlSG212,225 5

VFISG 150,200 5

VFISG200,250 5 TCE 9

VFISG175,225 5

HS - Indiccates head space analysis.

TCE - Trichloroethylene
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P SITE S - KC97 CRASH SITE

The results and conclusions of the soil gas survey conducted at Site 5 are
P presented in this subsection.

Results

A total of 93 soil gas points were installed at Site 5 on a grid of 25-foot centers

(Figure D.2). Ninety-two of the soil gas points were installed at the 4- to 5-foot level

and one point was installed at 7.5 feet. The grid origin was established and its
position was later surveyed. For purposes of subsequent discussion, specific grid
stations are identified by their distances north and east of the origin. For example

VF5SG75,125 denotes the soil gas sample collected at Site 5 75 feet north and 125

east of the origin. Table D.2 provides a complete list of the Site 5 soil gas results.

Soil at the site is a fine black peat that allows easy penetration and withdrawal

of the soil gas probes. No underground obstructions were encountered and no
probes were rejected. Sampling of soil gas was somewhat difficult due to the fine

peat that clogs the probe point. This was especially true in the low lying sectors

where saturated soil was found at 5 feet.

A vertical profile was performed at the center of the area where the release of

JP-4 and AVGAS was originally believed to have occurred (VF5SG75,125). The
vertical profile sample taken at the 5-foot level was normal, but the sample from the

7.5-foot level contained groundwater. Adjacent points gave water vapor at the 5-

foot level. Therefore, the sampling depth was raised to 4 feet.

A total of 31 soil gas points were installed on the eastern portion of the site

which is slightly higher in elevation than the rest of the site. The JP-4 and AVGAS

spill site was located by the soil gas survey in the southern portion of this elevated

area. It covers an area of approximately 6,000 square feet. Seven soil gas points

contained total hydrocarbons (TH) in excess of 1,000 ppb (Figure D.3). Benzene,

toluene and xylenes in thousands of parts per billion concentrations made up a
significant portion of the TH quantities. Quantities of trichloroethene and 1,1-

dichloroethene were tentatively identified in 6 of the spill area samples.

Concentrations of these compounds in Table D.2 are flagged with an "N" as an
indication of the uncertainty of identifying chlorinated compounds in the presence

of high concentrations of petroleum products.

AT07V\91UJ62 D-14
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A total of 62 points were installed in the low lying area in the western and
central sections of the site. o-Xylene was detected at concentrations from 18 to

30,000 ppb (Figure D.4). Toluene was detected in 22 soil gas samples (Figure D.5).

Many of the 62 soil gas points had small ill-defined chromatograph peaks. The

peaks were not produced by any of the six calibrated standards. The small peaks
may have resulted from column contamination, low concentrations of other xylene
isomers, naturally occurring compounds in peat bogs or low concentrations of

uncalibrated fuel constituents.

Two samples (VFSSG75,175 HS and VF5SG125,225 HS) were also analyzed by
the headspace method. Xylenes were identified in one headspace sample at S

approximately half the concentration of the associated soil gas sample. The other

headspace sample gave results below detection limits for xylenes.

Site 5 Conclusions
S

The KC96 crash site was successfully located by the soil gas survey. The
approximate lateral extent of fuel contamination was determined by successive

perimeters of points until negative results were achieved.

The presence of small quantities (ppb) of toluene and xylenes in the low lying 0
areas may be due to leaching of these relatively water soluble compounds from the

crash site by surface water drainage.

AD IS
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TABLE D.2
SOIL GAS SURVEY DATA

SITE 5. KC97 CRASH SITE

Sample # Depth Compound Found Value
(ppb)

VF5SG75,125 5 ft xylene 50

VF5SG75,125 7.5 ft (wet) xylene 50

VF5SG50,125 5 ft toluene 18J

VF5SG50,150 5 ft xylene 25J

VF5SG75,150 5 ft xylene 25J

VF5SG100,150 4 ft xylene 25J

VF5SG100,125 4 ft xylene 50

VF5SG125,125 4 ft

VF5SG 125,150 4 ft

VF5SG150,150 4 ft
VF5SG150,175 4 ft

VF5SG125,175 4 ft

VF5SG100,175 4 ft

VF5SG25,0 4 ft toluene 5J

VF5SG50,0 4 ft toluene 125

VF5SG100,0 4 ft toluene 12

VF5SG125,0 4 ft toluene 2J

VF5SG150,0 4 ft toluene M3

VF5SG150,25 4 ft toluene 23

VF5SG125,25 4 ft toluene 203

VF5SG100,25 4 ft toluene 2J

VF5SG75,25 4 ft toluene 21

VF5SGS0,25 4 ft toluene 11

VF5SG25,25 4 ft
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TABLE D.2 (Continued)
SOIL GAS SURVEY DATA

SITE 5 - KC97 CRASH SITE

Samiple # Depth Compound Found value
(ppb)

VF5SG25,50 4 ft

VF5SG0,50 ftS
VF5SG75,50 4 ft

VF5SG750,50 4 ft

VF5SGI25,50 4 ft

MSG0,50 ftS
VF5SGI25,50 4 ft

VF5SGI50,75 4 ft

VFSSG750,10 4 ft

VF5SGI25,100 4 ft ye 6

VF5SG15O,100 4 ft

VF5SG 150,715 4 ft xylene 60

VF5SG 125,710 4 ft xyee6

VF5SG100,100 4 ft

VF5SG100,75 4 ft xylene 60

VF5SG0,754 ftxylee 10
VF5SGI25,75 4 ft

VF5SG75,100 4 ft

VF5SG75,120 4 ft

VF5SG25,150 4 ft

VF5SG15O,200 4 ft
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I ~TABLE D.2 (Continued)6
SOIL GAS SURVEY DATA

SITE 5.- KC97 CRASH SITE

Sample # Depth Compound Found Value
- (ppb)

VF5SG 12,200 4 ft toluene 6J
* xylene 40

VF5SG 100,225 4 ft xylene 60

VF5SG 150,225 4 ft xylene 60

*VF5SGl25,225 4 ft xylene 80

MFSG 100,200 4 ft xylene 60

VF5SG75,225 4 ft xylene 80

VF5SG75,200 4 ft xylene 60

VF5SG75,175 4 ft xylene 80

VF5SG5O,175 4 ft xylene 40

*VF5SG25,175 4 ft S

VFSSG5O,200 4 ft

VF5SG25,200 4 ft TCE 110N
toluene 210

TH 290

VF5SG5O,225 4 ft toluene 161
TH 190

VF5SG25,225 4 ft xylene 60

VF5SGO,200 4 ft

VF5SG 150,250 4 ft

VF5SG 150,275 4 ft

VF5SG 150,300 4 ft

VF5SG125,300 4 ft TH 76

VF5SGM2,250 4 ft TH 97

VF5SG125,275 4 ft

MFSG 100,250 4 ft xylene 2Wi

A~T077\911J162 D-22S
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TABLE D2 (Continued)
SOIL GAS SURVEY DATA

SITE 5 - KC97 CRASH SITE

Sample # Depth Compound Found Value
(ppb)

VFSSG 100,275 4 ft xylene 40

VFSSG 100,300 4 ft

VF5SG75,300 4 ft

VF5SG75,275 4 ft TCE 310,000 N
toluene 710,000

TH 930,000

VF5SG75,250 4 ft TCE 250 N
toluene 3600

TH 9300

VF5SG50,250 4 ft TH 250

VFSSG50,275 4 ft 1,1 DCE 1,800,000 N
TCE 640,000 N

toluene 11,000,000
xylene 14,000 5

benzene 180,000
TH 13,000,000

VF5SG50,300 4 ft xylene 30,000
TH 1,600,000

VF5SG25,300 4 ft toluene 8,600
xylenes 18.

VF5SG25,275 4 ft toluene 2500
TH 3100

VF5SG25,250 4 ft toluene 210
TH 280

VF5SG50,325 4 ft TCE 830 N
toluene 710

TH 1600

VF5SGO,325 4 ft

VF5SGO,275 4 ft

VF5SGSO,350 4 ft TCE 490,000 N
toluene 920,000

TH 1,400,000
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TABLE DI2 (Continued)
SOIL GAS SURVEY DATA

SITE 5- KC97 CRASH SITE
S

Sample # Depth Compound Found Value
(ppb)

VFSSG75,375 4 ft
VFSSGSO,375 4 ft

VF5SG25,375 4 ft

VF5SG25,350 4 ft

VF5SG25,325 4 ft

VF5SG75,325 4 ft

VF5SG75,-350 4 ft

VFSSG 125,425 4 ft

VF5SG50,425 4 ft

VF5SG125,225 HS 4 ft toluene 30

VF5SG75,175 HS 4 ft toluene 24J
xylene 40

HS - Indicates head space analysis.
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APPENDIX E
QA/QC REPORT

DATA VALIDATION SUMMARY

INTRODUCTION

Field investigations were conducted during the fall of 1989 and the fall of 1990
as a part of a Remedial Investigation being conducted at the Volk Field Air
National Guard Base, Camp Douglas, WI. Sixty soil samples, 16 groundwater
samples, and 4 surface water samples were collected between November 2 and
November 10, 1989; an additional 38 soil samples, 65 groundwater samples, and 5
surface water samples were collected between September 25 and November 10,
1990. Samples were packed in ice and shipped via overnight courier to Savannah
Laboratories and Environmental Services, Inc., in Savannah, Georgia, for laboratory
analysis. The samples from both 1989 and 1990 were selectively analyzed for
purgeable halogenated volatiles (SW8010), purgeable aromatic volatiles (SW8020),
semi-volatile organics [CLP 2/88 SOW], total petroleum hydrocarbons (EPA 418.1),
organochlorine pesticides and PCBs (SW8080), priority pollutant metals, lead, and
total dissolved solids (EPA160.1). In addition, selected 1989 samples were analyzed
for oil and grease (SW9071).

S
PRESENTATION OF DATA

Several types of tables are used to present the results of the Quality
Assurance/Quality Control (QA/QC) report. The tables follow at the end of the
text in the order that they are presented below, beginning with Table E.2. Table E. 1
lists the target analytes associated with each of the six semivolatile internal 5
standards.

Target compound lists are provided in Tables E.2 and E.3. They list the target
compounds for each laboratory analysis and their reported detection level for both
water and soil matrices. Tables are provided for samples analyzed in 1989 and
samples analyzed in 1990 because both the target compounds and reported
detection limits varied.

Tables E.4 through E.32 summarize all of the raw analytical data supplied by
the laboratory including every qualification flag applied during the QA/QC process.
The qualified analytical data sheets and the laboratory supplied QA is published in
a separate document titled "Remedial Investigation: 1989 and 1990 Analytical Data,
Volk Field ANGB" [ES, 1991]. The summary tables are arranged by site and by
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sample matrix for each year. Summary tables for the trip blanks, equipment rinsates
and field blanks follow the site tables. The format of the individual tables was S
established to present every piece of analytical data (with qualifications) as precisely
and consistently as possible. The data summary tables are self-explanatory with the
exception of the following two items.

The detection level multiplier is used to account for sample variability due to
the moisture in a soil or the sample dilution factor. If the result for a compound is
reported as undetected (U), then the exact detection level can be determined by
multiplying the appropriate detection level from either Table E.2 or E.3 by the
detection level multiplier. Use of the detection level multiplier prevents the

I necessity of listing every analyte individually and it keeps table clutter to a minimum 0
which allows for rapid identification of detected analytes.

The "general" row is the other feature requiring an explanation. The "general"
row can appear for any analysis used to detect more than one analyte. "General"
refers to any analyte on the target compound list for a specific analysis which is not
individually listed in the data summary table. For instance, if the table user was
interested in the 1990 SW8010 result for dichloromethane in sample VF10-MW6,
they would consult Table E.25 and discover that dichloromethane does not have an
individual listing; therefore, the result listed in the "general" row applies. In this

I case, the listing is UJ3 which means that dichloromethane was not detected above
its detection limit, but the detection limit has been estimated since the analysis
holding time was exceeded for this sample. Data qualification and flags will be
described in the following subsections.

Holding time tables (Table E.33 through E.57) follow the data summary tables.
o They are presented by year for each sample matrix for each site. The holding times 9

tables for trip blanks, equipment rinsates, and field blanks follow the site tables for
each year.

Tables E.58 through E.61 are the duplicates tables for 1989 and 1990 where the
4 results of detected analytes are compared for duplicate samples. A relative percent 0

difference (RPD) is used to evaluate the precision.

The final 8 tables (Tables E.62 through E.69) are reference tables which
identify the trip blank, equipment rinsates, field blank, and laboratory identification
number for each sample from 1989 and 1990.

CRITERIA USED TO ASSESS LABORATORY DATA QUALITY

The analytical data collected during the Remedial Investigation (RI) were
evaluated in accordance with the Hazardous Waste Remedial Actions Program

4 (HAZWRAP) document "Requirements for Quality Control of Analytical Data"
[DOE/HWP-65/HZ-RAP-102-1] and the procedures contained in the Quality
Assurance Project Plan, Revision 0 [ES, 1989] for the 1989 Samples and Revision 2
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[ES, 19901 for the 1990 samples. The following criteria were used to evaluate the
data where applicable to the particular analysis: S4

a Sample holding times

e Gas chromatograph/mass spectrometry (GC/MS) tuning and mass

calibrations

4 * Initial and continuing calibrations

e Internal standards

e Surrogate spike results

* Second column confirmations

* Matrix spike and matrix spike duplicate results

* Detection limit compliance

* Laboratory blank results

* Field blank results

* Duplicate results

* Completeness

The results of the evaluation of the preceding criteria are used in the assessment of S

the overall precision, accuracy, and completeness of the data.

Summary of Data Flags

Flags used to qualify the data are an effort to describe the circumstances
surrounding and quality of that piece of data. They are based on all the information S

available to the data reviewer. Flags presented in this report reflect the ES
interpretation of the data. Flags and symbols used are defined as follows:

U - The compound was not present in the sample above the detection limit.

J - The number preceding is estimated. The qualitative analysis is acceptable 0

but the value cannot be considered as accurate.

1. Blank was contaminated.

2. Calibration Relative Response Factor (RRF), Internal Standard (IS) or

minimum response criteria were outside of control limits. 0

f 3. Holding time was exceeded.

4. Other QC criteria were outside control limits.

N - Presumptive evidence exists for the presence of material (tentative
identification). There is evidence that the material is present, but for some
reason or combination of reasons, it has not been confirmed.

S AT077/91U162 E-3

ql • • •• • • •....

4 0... 0 0 00 0e nmnn m 0



R - Data is rejected and is totally unusable. The only way to obtain useful data
is to resample and reanalyze. 5

It is possible that a result may contain more than one qualifying flag. For
instance a result may be reported as UJ. This indicates that the target compound
was not detected in the sample; however, uncertainty exists over the detection limit.
A "+ " sign is used when the flag applies to detected (positive) results. The "-" sign is
used to denote that the flag applies to non-detected (negative) results. The "+" and
"-" signs are included in the written descriptions in order to abbreviate and clarify
flag application explanations; the "+" and "-" signs are not used in the tables.

Criteria for Holding Tume Compliance

For all of the analyses conducted, specific holding times apply. Tables E.33

through E.57 present the holding times for each analysis performed during the RI.
Revision 0 and Revision 2 of the Quality Assurance Project Plan (QAPP) had small
differences in holding time criteria for semi-volatiles, pesticides/PCBs, and mercury.
The differences are discussed where relevant under the subsection on the
Evaluation of Laboratory QA/QC. If holding times were not met, both positive and
negative data are considered estimated (J3). If any holding time had been exceeded
by a factor of 2, the data would have been rejected (R).

Criteria for Instrument Tuning and Calibration 0

Tuning and calibration criteria are used to evaluate the ability of the analytical
instrument to identify and quantify the target compounds of concern. The tuning
and calibration criteria are method specific.

For volatile organics analyzed by gas chromatograph (GC), a five-standard
initial instrument calibration is required. The laboratory chose to plot calibration •
curves of height ratio versus amount ratio for each compound rather than use
calibration factors. To derive the compound-specific calibration curves, the linear
regression method with a required zero intercept was applied to the results of the
five standards. An example of a calibration curve is provided as Figure E.1. All of
the calibration curves can be represented by the standard slope-intercept equation:

y mx+b (1)

where,

y a height ratio (HR) heigaht of the samnie's chromatopanhkc 2eak (Hs)I
height of the internal standard's chromatographic peak (HIS)

x a concentration ratio (CR) concentration of the samnle (Csl

concentration of the internal standard (CIs)
b a y-intercept = 0

m a slope of the curve a initial relative response factor (RRF)
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therefore,
HR = (RRF) * CR (2)

Quantitation of detected compounds was performed using the initial calibration
curves. From the sample analysis, a height ratio (HR) was calculated from the
detected compound peak height and the IS peak height. The concentration ratio
(CR) which corresponded to the HR was determined from the curve. The
concentration ratio is equivalent to the analyte concentration (Cs) in the sample
divided by the analyte concentration (Cis) in the IS. Since Cjs was known, Cs was
easily computed. Because the equation for the calibration curve is known, the
procedure described above can be derived from equation (2):

CS = CIsHR (3)

RRF
where, RRF is the relative response factor calculated from the slope of the initial
calibration.

Initial calibration criteria were based on the linearity of the results of the five
calibration standards. The linearity of calibration curves with reported correlation
coefficients of 0.995 or greater were acceptable [HAZWRAP, July 1990]. The
laboratory, however, was not required to meet this criteria; therefore, for any curve
with a correlation coefficient less than 0.995, the percent relative standard deviation
(RSD) was calculated from the RRF of each of the five calibration standards. Since
the calibration curves derived by the laboratory were linear and passed through the
origin, if the RSD was less than 20%, the curves were also considered acceptable
per method SW8000 requirements. Those compounds with curves not achieving
either the correlation coefficient or percent RSD initial calibration criteria were
flagged as estimated (J2 + /UJ2-) in the associated samples.

Verification of the calibration curves was performed within twelve hours of
sample analysis through continuing calibration of the GC. The laboratory analyzed
a sample of known analytes at known concentrations to determine the daily
retention time window and calibration curve accuracy for each analyte. For data
validation purposes, a continuing calibration RRF was calculated from the equation:

RRFC- H_R (4)
CR

If the RRF of an analyte in the continuing calibration did not differ by more than
15% from the initial RRF (slope) of the calibration curve, then the data required no
qualification on the basis of the continuing calibration. If the continuing calibration
RRF varied by greater than 15%, all positive results were estimated (J2). Negative
results were estimated (J2) when the RRF decreased by greater than 15% in the
continuing calibration because this could have caused analyte concentrations greater
than the contract-required detection limit (CRDL) to be reported as not detected.
In equation (4), CR is constant during a calibration; therefore, the only way for the
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RRF to decrease is for HR to decrease. If HR for an analyte in the continuing
calibration is lower than predicted by the quantitation curve, it will either be at the S
correct level or lower during the analysis of an unknown sample. If a decreased HR
is introduced into the quantitation equation (eq. 3), the sample concentration will
be reported at a lower level than is really present because CIS and the initial RRF
are constant. This can result in a false negative; therefore, negative results are
estimated when the continuing calibration RRF decreases by more than 15% from
the original.

The semivolatile analyses are validated using the Contract Laboratory Program
(CLP) functional guidelines for GC/MS tuning and calibration. If an instrument
tune does not meet ion abundance criteria, the associated data is unusable (R).
Initial instrument calibration requires that the average RRF exceed 0.05 and the
RSD not exceed 30%. For RRFs below 0.05, positive results are estimated (J2) and
negative results are unusable (R) for the analyte out of criteria. Both positive and
negative results are estimated (J2) for each compound which does not meet the
RSD criteria. The RRF and percent deviation which are calculated for continuing S

calibrations correspond to the RRF and percent RSD of the initial calibration;
consequently, RRFs below 0.05 and percent deviations exceeding 25% are flagged
identically to the initial calibration.

Flags derived from the percent RSD criteria in an initial calibration apply to all
samples until another initial calibration is performed; likewise, flags derived from a
continuing calibration apply to all samples until the next continuing calibration is
performed.

Internal Standard areas are also computed for the semi-volatile analysis. There
are six different ISs which each represent a specific group of semivolatile
compounds (Table E.1). If an IS area count is less than 50% or greater than 100%
of the associated calibration standard, quantitated analytes are estimated for both
positive and negative results (J2).

The GC performance for pesticides and PCBs is evaluated on the linearity of
the initial calibration and on continuing calibrations. The linearity check applies to
four key compounds. If the RSD exceeds 10% for a compound, then all associated
positive and negative results are estimated (J2) for that compound. For continuing
calibrations, a percent deviation between calibration factors is calculated. All
positive results are estimated (J2) for any compound which has a percent deviation S

in excess of 15%.

Initial and continuing calibrations are monitored for the metals analyses. A
percent recovery is calculated between the actual concentration and detected
concentration of each metal. When a metal's recovery is outside 90-110% (except
mercury which is 80-120%), the corresponding positive and negative data is
estimated (J2).
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Criteria for Laboratory Quality Control Data

Laboratory Quality Control Data consist of the results obtained from the 5
analysis of laboratory blanks, surrogate spikes, spiked samples, and laboratory
duplicate samples.

The assessment of results on blank analyses is for the purpose of determining
the existence and magnitude of contamination problems. The criteria for evaluation S
of both laboratory and field blanks is described below. When more than one type of
blank is associated with a given sample, qualification is based on the blank having
the highest concentration of the contaminant.

Two rules are used for evaluating laboratory blank contamination, the 10x rule
and the 5x rule. For the common laboratory contaminants methylene chloride,
acetone, toluene, 2-butanone, and phthalate esters, if the concentration of the
compound is greater than the CRDL but less than ten times the highest
concentration found in a blank, the result is reported as non-detect. When the
concentration is less than the CRDL it is reported as non-detect. When the
concentration of the compound is greater than ten times the highest concentration
found in any blank, the result is considered positive and no flags are used. The 5x
rule applies to all compounds other than the common laboratory contaminants.
This rule is applied the same as the 10x rule except that a level of five times the
blank contaminant level is used. 0

Surrogate spike compounds are analytes added to each sample at a known
concentration. The recovery of these compounds is determined to indicate
laboratory performance on individual samples. The use of surrogate spikes is
required for some but not all methods published by EPA.

The analytical methods for the analysis of volatile and semi-volatile organics
require surrogate analyses to be performed. According to the methods, corrective
action is required when any surrogate compound in the volatile fraction or any two
surrogates within a base neutral (BN) or acid (A) fraction are out of specification.
Corrective action is also required if any surrogate in a fraction has a recovery of less
than 10 percent. If the reanalysis results are still out of specification, the
compounds in the fraction corresponding to the problem surrogates are all qualified
for the sample involved. The positive and negative results are estimated (J) unless
the surrogate recovery is less than 10% in which case the negative results are
unusable (R).

Matrix spike samples and laboratory duplicates are used to assess analytical
accuracy and precision, respectively. The accuracy of the analytical results is
evaluated upon the basis of percent recovery (PR) of matrix spiking compounds in
matrix spike (MS) and matrix spike duplicates (MSD) at a minimum of one sample
per 20 samples of similar matrix. The acceptance range for the percent recovery for
each matrix spiking compound is presented in the QAPP and in the analytical
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method used. The recovery of bpiking compounds is an indication of the effect of
the sample matrix upon the accuracy of the analysis results.

Spike recoveries for metals must be within the limits of 75 to 125%. If the
recovery exceeds 125% the positive results are estimated (J4). If the recovery is less
than 75% positive and negative results are estimated (J4). At recoveries below 30%
negative results are unusable (R).

Precision is evaluated for a set of samples of similar matrix by the analysis and
comparison of MS and MSD samples. The RPD of the values obtained for the MS
and MSD samples should be less than the criteria specified in the QAPP or in the
analyticai method. When the RPD values obtained do not meet the acceptance
criteria, either a blank spike or laboratory control sample (LCS) is analyzed as done
for the accuracy corrective action. Also, if surrogate recovery values are within the
acceptance criteria, no further corrective action is required and the QC data are
considered to be of good quality.

For the metals analyses, the LCS is designed to serve as a monitor of the
efficiency of the digestion and analysis procedure. If the control windows are
exceeded, all data associated with the LCS should be reanalyzed.

Criteria for Detection Limit Compliance

Adherence to the target compound detection limits listed in Revisions 0 and 2 p *
of the QAPP was the primary objective for compliance. For quantitation of certain
compounds or analytes, the detection limit is increased according to the dilution and
the increased detection limit is reported by the laboratory with the analytical results.
In many cases, when dilution is required for the quantitation of only a few
compounds on a target list, the normal detection limits are reported for all
compounds except those quantitated from the diluted sample.

Criteria for Field Quality Control Data

Field quality control samples include equipment rinseate blanks, source water
blanks, and trip blanks. Rinseate blanks are a water rinse using deionized, analyte-
free water following the decontamination of the field sampling equipment. Raseate
blanks were collected at a frequency of one every other day per matrix per sampling
event and analyzed for the parameters determined in the samples during that event.
Source water blanks consist of samples of the potable water and high pressure liquid
chromatography (HPLC) water used in decontamination. A blank from each source
was collected for each sampling event.

The QAPP also requires the collection of one trip blank for every cooler of
samples requiring volatile organics analysis (VOA). The trip blank is filled at the
laboratory with deionized, analyte-free water, sealed and accompanies the VOA p

sample vials at all times. Trip blanks were not opened in the field.
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j
To assess representativeness of the sample collection procedures, the QAPP 40

required that coded field duplicates were collected at a frequency of 10% per matrix
per event.

-" If the data collected during the RI did not meet the criterion contained in the
QAPP and discussed above, it was flagged to indicate the limitations associated with
it. The various flags used to qualify the data are discussed in the Summary of Data
Flags subsection presented earlier in this section.

Completeness

The completeness of the data will be evaluated by reviewing the data collected
and determining if any data gaps exist for completing the RI. If data gaps are
identified the data will be judged to be incomplete. The completeness of individual
sampling rounds will not be assessed. Completeness will be determined by
evaluating all the data collected during the RI.

EVALUATION OF LABORATORY QA/QC

The following subsections are a discussion of the instances in which the
laboratory OA/QC criteria used to evaluate the data were not satisfied. In such
instances th,.; irregularities are noted and the necessary qualifications of the data are
discussed. Professional judgment has been used in some instances when rigorous
application of the QA/QC criteria might render valid data unusable. Such instances 0
have likewise been noted and discussed. When the QA/QC criteria (as outlined in
subsection E.2) are satisfied, they are not mentioned in the ensuing discussion.

The laboratory presented both the analytical and the QA/QC data in
designated sample delivery groups (SDGs); therefore, the laboratory SDG numbers
have been used in grouping the following evaluation of the laboratory QA/QC.
Tables E.65 and E.69 list the SDG numbers from 1989 and 1990 and the
corresponding samples.

Retention times (RT) from continuing calibrations were frequently reported
outside of their calibrated retention time windows. This occurred repeatedly for the

same compounds by the same margin of time. It was apparent that a shift had
occurred in the column and that new retention time windows should have been
established. The laboratory has reported that RT windows were in fact established
at the time of each continuing calibration using the continuing calibration RTs for
each compound and the initial calibration RT standard deviations as specified in
SW846 method 8000 [1987]. The laboratory, however, did not report these RT
windows. Instead, they reported the RT windows calculated during the initial
calibration although the other windows were reportedly utilized by the automated
GC. In addition, the laboratory has assured that a visual inspection of all
chromatograms was made to determine the identity of peaks detected near but
outside of the established retention time windows. In all of the case narratives the
laboratory has included the statement "sample chromatograms were evaluated by a
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chemist to verify identification of all detected peaks." Qualification of the results
was not necessary as a result of the above RT discussion. S

1989 Soil Samples

Volatile Organics

General:

One GC was used as the primary column for the SW8010/SW8020 analyses for
all samples collected in the 1989 field effort. The same set of initial calibration
curves for quantitation were used throughout the two weeks of laboratory analysis.
The 5-point calibration curves for chloromethane, vinyl chloride, 2-chloroethyl vinyl
ether, bromoform, and chlorobenzene did not achieve correlation coefficients of •
0.995 nor were the RSDs less than 20%; therefore, these five compounds were
estimated (J2+/UJ2-) for all 1989 samples.

Neither initial or continuing calibrations were performed for 1,1,1,2-
tetrachloroethane. All 1989 1,1,1,2-tetrachloroethane results are unusable (R).
Resuks for 1,1,1,2-tetrachloroethane have not been included in the data summary
tables. The analyte 2-chloroethyl vinyl ether was included in both the initial and
continuing calibration; however, the results were on occasion not reported for the
continuing calibration. In these instances, 2-chloroethyl vinyl ether results were
considered unusable (R). S

89-9534:

The surrogate recoveries of bromochloromethane in the SW8010 analysis and
trifluorotoluene in the SW8020 analysis of samples VF5-SB1-SS1 0-1', VF5-SB1-
SS2 3.5-5.5', VF5-SB2-SS1 0-2.0', VF5-SB4-SS1 0-2.5', and VF5-SB4-SS2 3.5-6.0'
were high. No halogenated volatiles (SW8010) were detected; therefore, no data
qualification was required as a result of high bromochloromethane recoveries. The
positive detection of toluene in sample VF5-SB1-SS2 3.5.-5.5' and toluene and
xylenes in sample VF5-SB1-SS1 0-1.0' were estimated (A4), as a result of the high
trifluorotoluene recovery.

In eight soil samples collected at site 5 (VF5-SB1-SS1 0-1.0', VF5-SBL-SS2 3.5-
5.5', VF5-SB2-SS1 0-2.0', VF5-SB2-SS2 3.5-5.5', VFS-SB2-SS3 5.5-8.0', VF5-SB3-
SS1 3.5-6.0', VF5-SB4-SS1 0-2.5', and VF5-SB4-SS2 3.5-6.0'), 1,2 dichlorobenzene
results were estimated (J2+/UJ2-) as a result of a 33% loss in RRF. Estimation of
positive results for chloromethane, bromoform, benzene, toluene, ethylbenzene, m-
xylene, and o-xylene as a result of increased RRFs of more than 15% yielded J2
flags for toluene and xylenes in samples VF5-SB1-SS1 0G 1.0', VF5-SB2-SS2 3.5-5.5'
and VF5-SB3-SS1 5.5-8.0' as wells as J2 flags for toluene in samples VF5-SB1-SS2
3.5-5.5' and VF5-SB2-SS3 3.5-5.5'. In all eight samples, 2-chloroethyl vinyl ether
results were rejected (R) as a result of an unreported continuing calibration.
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89-9546:

The surrogate recoveries of bromochloromethane were high in samples VF5-
SB6-SS1 3.5-6.0', VF5-SB8-SSl 0-2.0', VF5-SB8-SS2 3.5-6.0', VFS-SB9-SS1 3.5-
6.0', VF5-SB1O-SS1 3.5-6.0', and VF5-SB11-SS1 3.5-6.0'. There were, however, no
SW8010, halogenated volatiles, detected; therefore, no data qualification was
necessary.

The surrogate recoveries of trifluorotoluene were high in samples VF5-SB6-SS1
3.5-6.0', VF5-SB9-SS1 3.5-6.0', and VF5-SB10-SS1 3.5-6.0'. As a result, the
positive toluene results were estimated (A4) in all three samples.

Samples VF5-SB9-SS1 3.5-6.0', VF5-SB10-SS1 3.5-6.0', and VF5-SB11-SS1 3.5-
6.0' had positive and negative results for vinyl chloride and 1,2-dichlorobenzene
estimated (J2+/UJ2-) as a result of a decrease in RRF in excess of 15%.
Chloromethane, bromoform, benzene, toluene, ethylbenzene, and o-xylene had
increases in RRF of greater than 15%; therefore, positive toluene detections were
estimated (J2) in the three samples. 2-chloroethyl vinyl ether results were
considered unusable (R) since continuing calibration results were unreported.

In samples VF5-SB5-SS1 3.5-6.0', VF5-SB6-SS1 3.5-6.0', VF5-SB7-SS1 3.5-6.0',
VF5-SB8-SS1 0-2.0', and VF5-SB8-SS2 3.5-6.0', the results for chioromethane, vinyl
chloride, chloroethane, 1,1-dichloroethylene, 1, 1-dichloroethane, trans-1,2-
dichloroethylene, 1,1,1-trichloroethane, tetrachloroethylene, 1,2-dichlorobenzene,
and 1,3-dichlorobenzene were estimated (J2+/UJ2-) as a result of a loss of RRF in
excess of 15%. Increases in RRF of greater than 15% were recorded for
bromoform, benzene, toluene, ethylbenzene, m-xylene, and o-xylene. Increased
RRFs resulted in the estimation of positive toluene results in all five samples and of
positive xylene results in samples VF5-SB5-SS1 3.5-6.0', VF5-SB8-SS1 0-2', and
VF5-SB8-SS2 3.5-6.0'.

89-9580 and 89-9606:

All of the volatiles analyses for soil samples at site 1 were performed on three
days (11/20-22/89) under two different continuing calibrations (11/20 7:43 pm and
11/21/ 7:35 pm). Those analyses performed on November 20 were flagged by the
November 20 calibration; those analyses performed on November 22 were flagged
according to the November 21 calibration; and those analyses performed November
21 were flagged based on both calibrations since time of analysis was not provided
and either continuing calibration could apply. The following table lists the flagging
requirements as a result of excessive decreases in RRF and excessive increases in
RRF. For each sample, the appropriate continuing calibration is referenced.
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Calibration
11/20/89

Loss in RRF (J2 + /UJ2-) Sample Analysis
vnlchloonde

chloroethane, VFI-SB19-SSI 0-2.0 Both1, 1-dichloroethylene VF1-5B19-SS2 5.5-8.0 Both1, 1-dichloroethane VF1-SB35-SS2 5.5-8.0 Bothtrans- 1,2-dichloroethylene VF1-SB2O-SS1 0-2.5 Both
1,2-dichioropropane VF1-SB2O-SS2 5.5-8.0 8010-Both;cs1,2-dichloropropylne 8020-11/20
trichloroethylene VF1-SB21-SS1 5.-8.0 Bothdibromochioromethane VF1-SB21-SS2 5.5-8.0 Both1,1,2-trichioroethane VF1-SB226SS2 5-.5-. Both
trans- 1,3-dichloropropylene X'F1.SB22SS2 5.-8.5 Both02-chioroethyl vinyl ether VF1-SB32-SS2 5.5-8.0 11/20tetrachloroethylene VF1-SB27-SS2 0-.58. 11/20
1,2-dichlorobenzene VF1-SB28-SS2 5.5-8.0 Both13dcorbneeVFI-SB23-SSI 0-2.5 Both1,4-dichlorobenzene VF1-SB23-SS2 5.5-8.0 11/20

Increase in RRF (J2+) VF1-SB23-S53 10.0-12.5 11/20
VF1-SB25-SS1 0-2.0 Bothbromoform VF1-SB25-SS2 5.5-8.0 Both

benzene VF1-SB26-SS1 1.0-2.0 Bothethylbenzene VF1-SB26-SS2 5.5-8.0 Both
o-xyeneVF1-SB27-SS1 0-2.0 Both
11/2/89VFI-SB27-S52 5.5-8.0 Both

________________VF1-SB24-SS1 0-2.0 Both
VF1-SB24-SS2 5.5-8.0 BothLoss in RRF (J2 +/UJ2-) VF1-SB29-SS1 0-2.0 Both

vinyl chloride VF1-SB29-SS2 5.5-8.0 11/21
chioroethane V1S3-S -. 121, 1diciorothyeneVF1-SB30-SS102558.0 11/211,1-dichioroethalne V1S3 12tras- ,2-ichorothyeneVF1-5B3 1-SS2 -2.-.0 11/21
11dchloroform n

* 1,2dichoroetane F1-SB31-S8 .-. 11/21
trn-1,2-dichiororopaylne
1,2-dichlorobethnzene1S3 2558. 12
1,2-dichlorobropane
1,4-dichlorobenzene

In-dcrseinrRF (J2 +)
br-dhomoform en

InceaseineRF(J
troluenem
etybenzene

o-xylene

As a result of an increased RRF, only the positive data for toluene in samples
VFI-SB19-SSI 0-2.0' and VF1-SB19-SS2 5.5-8.0' actually received J2 flags.
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Semi-Volatile Organics

89-09580 and 89-09606:

As a result of response factors with RSDs exceeding 30% in the initial
calibration, the positive and negative results are estimated (J2 + /UJ2-) as follows:

Initial

Calibration Dat Comnounds EstimateaR

11/9/89 pyrene VF1-SB26-SS1 1.0-2.0
benzo(a)anthracene VF1-SB26-SS2 5.5-8.0
benzo(b)fluoranthene VF1-SB27-SS1 0-2.0

VFl-SB29-SS2 5.5-8.0
VF1-SB30-SS1 0-2.0
VF1-SB30-SS2 5.5-8.0
"VF1-SB31-SS2 0-2.0

11/19-20/89 2,4-dinitrophenol VF1-SB19-SS2 5.5-8.0
di-n-butylphthalate VF1-SB20-SS2 5.5-8.0
3,3 '-dichlorobenzidine VF1-SB35-SS2 5.5-8.0

VF1-SB22-SS1 0-2.5
VF1-SB37-SS2 5.5-8.0
VF1-SB28-SS2 5.5-8.0

11/22/89 3,3'-dichlorobenzidine VF1-SB21-SS1 0-2.0
VF1-SB23-SS2 5.5-8.0
VF1-SB28-SS1 0-2.5

11/27/89 indeno (1,2,3-cd) pyrene VF1-SB19-SS1 0-2.0
dibenz (ah) anthracene VF1-SB20-SS1 G-2.5
benzo (g,h,i) perylene VF1-SB22-SS2 5.5-8.0

VF1-SB23-SS1 0-2.5
VF1-SB23-SS3 10.0-12.5
VF1-SB21-SS2 5.5-8.0
VF1-SB36-SS2 5.5-8.0

12/4/89 2,4-dinitrophenol VF1-SB24-SS1 0-2.0
VF1-SB24-SS2 5.5-8.0
VF1-SB25-SS1 0-2.0
VF1-SB25-SS2 5.5-8.0
VF1-SB27-SS2 5.5-8.0
VF1-SB29-SS1 0-2.0
VF1-SB31-SS1 5.5-8.0

4 Response factors in continuing calibrations frequently exceeded the acceptable
25% deviation from the initial. Both positive and negative data have been

4 E-13
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estimated (J2+ /UJ2-) when this occurred. The following table summarizes the
4 flagging action: 0

Continuing
Calibration Compounds Exceeding

Date 25% Deviation Samples Flagged

411/21/89 hexachiorocyclopentadiene VF1-SB2O-SS2 5.5-8.0
3,3 '-dichlorobenzidine VF1-SB22-SSI 0-2.5
pyrene VF1-SB19-SS2 5.5-8.0
benzo(k)fLL-U-rawmhene VF1-SB35-SS2 5.5-8.0

4 bis(2-chloroisopropyl) ether
n-nitroso-di-n-propylamine
2,4-dinitrophenol
4-nitrophenol
4,6-dinitro-2-methylphenol

4 11/22/89 nitrobenzene VF1-SB26-SS1 1.0-2.0
isophorone VF1-SB26-SS2 5.5-8.0
2,4-dimethyiphenol VF1-SB27-SS1 0-2.0
1,2,4-trichlorobenzene VF1-SB29-SS2 5.5-8.0

4naphthalene VF1-SB3O-SS1 0-2.0
bis(ethyl)ether VF1-SB30-SS2 5.5-8.0
n-nitroso-di-n-propylamine VFI-SB3 1-SS2 5-5-8.0
2,4-dinitrophenol
4-dinitrophenol
4,6-dinitro-2-methylphenol
pyrene
butylbenzylphthalate

11/25/89 4-nitrophenol VF1-SB21-SS 1 0-2.5
hexachlorobenzene VF1-SB23-SS2 5.5-8.0

43,3'-dichlorobenzidine VF1-SB28-SS1 0-2.5
benzo(b)fluoranthene
indeno( 1,2,3-cd)pyrene
dibenz(a,h)anthracene
butylbenzylphthalate
bis(2-ethylhexyl)phthalate

11/28/89 di-n-butylphthalate VFI-SB21-SS2 5.5-8.0
3,3 '-dichlorobenzidine VF1-SB36-S52 5.5-8.0

VF1-SB37-SS2 5.5-8.0
4 VF1-SB28-SS2 5.5-8.0
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Continuing
V Calibration Compounds Exceeding

Date 25% Deviation Samples Flagged

11/30/89 bis(2-chloroisopropyl) ether VF1-SB23-SS1 0-2.5
n-nitroso-di-n-propylamine VF1-SB23-SS3 10.0-12.5
2,4-dinitrophenol VF1-SB22-SS2 5.5-8.0
4-nitrophenol
2,4-dinitrotoluene

3,3' -dichlorobenzidine

butylbenzylphthalate
bis(2-ethylhexyl)phthalate

12/5/89 hexachlorobenzene VF1-SB24-SS2 5.5-8.0
di-n-butylphthalate VF1-SB29-SS1 0-2.0
3,3' -dichlorobenzidine
indeno(1,2,3-cd)pyrene
dibenz(a,h)anthracene
benzo(g,h,i)perylene

2,4,5-trichlorophenol
2,4-dinitrophenol
4-nitrophenol
4,6-dinitro-2-methylphenol

In the continuing calibrations on 11/28/89 and 11/30/89, the response factor
for 3,3'-dichlorobenzidine did not attain the minimum required level of 0.05;
therefore, all results for 3,3'-dichlorobenzidine were rejected in the following seven
samples:

VF1-SB21-SS2 5.5-8.0
VF1-SB36-SS2 5.5-8.0
VF1-SB37-SS2 5.5-8.0
VF1-SB28-SS2 5.5-8.0
VF1-SB22-SS2 5.5-8.0
VF1-SB23-SS1 0-2.5
VF1-SB23-SS3 10.0-12.5

Positive and negative results are estimated (J2+/UJ2-) for the analytes which
were quantitated from an IS which failed area count criteria. The six semivolatile IS
and the 1989 Target Compound List (TCL) compounds they represent are provided
in Table E.1. The IS's failing criteria are listed below for each sample:

ATO77f911 E-15
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4
Unacceptable IS

Sample Calibrations

VF1-SB22-SS1 0-2.5 IS6
VF1-SB21-SS1O-2.5 IS2, IS3
VF1-SB20-SS10-2.5 IS6
VF1-SB19-SS10-2.0 IS6
VF1-SB21-SS25.5-8.0 IS2, IS3, IS4, IS5, IS6
VF1-SB36-SS25.5-8.0 IS2, IS3, IS4, IS5, IS6
VF1-SB37-SS25.5-8&0 IS2, IS3, IS4, IS5, IS6
VF1-SB28-SS25.5-8.0 IS3, IS4, IS5, IS6
VF1-SB23-SS10-2.5 IS3
VF1-SB23-SS3 10.0-12.5 IS1, IS2, IS3, IS4, IS5, IS6
VF1-SB30-SS2 5.5-8.0 IS6
VF1-SB26-SS11.0-2.0 IS6
VF1-SB29-SS25.5-8.0 IS6
VF1-SB26-SS25.5-8.0 IS5, IS6
VF1-SB27-SS10-2.0 IS5, IS6
VFI-SB30-SS1O-2.0 IS5, IS6
VF1-SB38-ES IS1, IS2, IS3, IS4, IS5, IS6
VF1-SB24-SS1 0-2.0 IS3
VF1-SB31-SS1 0-2.0 IS6
VF1-SB25-SS2 5.5-8.0 IS6
VF1-SB24-SS2 5.5-8.0 IS3, IS4, IS5, IS6
VF1-SB29-SS1 0-2.0 IS4

High surrogate recoveries were measured for 2-fluorobiphenyl in sample VF1-
SB19-SS2 5.5-8.0, VF1-SB24-SS2 5.5-8.0, and VF1-SB29-SS1 0-2.0. Furthermore,
low surrogate recoveries of 2-fluorophenol were measured in VF1-SB23-SS1 0-2.5,
VF1-SB23-SS3 10.0-12.5, and the matrix spike. Data qualification was not required
for either infraction.

Pesticides/PCBs

89-9534:

The RT for aldrin in the continuing calibration was outside of the acceptable
RT window. The results for all seven Site 4 soil samples were flagged (NJ4 + /UJ4-)
for aldrin. As indicated by the flag, all results are considered to be estimated, aL.1
had positive results been reported, the identification would have been considered
tentative.

Inorganics

There were no identified laboratory QA/QC irregularities for inorganics in soil.
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1989 Water Samples

Volatile Organics

General:

One GC was used as the primary column for the SW8010/SW8020 analyses for
all samples collected in the 1989 field effort. The same set of initial calibration
curves for quantitation were used throughout the two weeks of laboratory analysis.
The 5-point calibration curves for chioromethane, vinyl chloride, 2-chloroethy vinyl
ether, bromoform, and chlorobenzene did not achieve correlation coefficient of
0.995 nor were the RSDs less than 20%; therefore, these five compounds were
estimated (J2 + /UJ2-) for all 1989 samples.

Neither initial or continuing calibrations were performed for 1,1,1,2-
tetrachloroethane. All 1989 1,1,1,2-tetrachloroethane results are unusable (R).
Results for 1,1,1,2-tetrachloroethane have not been included in the data summary
tables.

89-9534:

For samples VF1-MW5-W1-ES, VF1-MW6-WL-ES, VF1-MW7-Wl-ES, and
VF1-MW8-W1-ES, chloromethane, vinyl chloride, chloroethane, 1,1-dichioro-
ethylene, trans- 1,2-dichloroethylene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, and
1,4-dichlorobenzene results were estimated in the positive and negative (J2 + /UJ2-)
as a result of a loss of RRF of greater than 15% in the continuing calibration. There
was in addition, a greater than 15% increase in RRF for carbon tetrachloride,
bromoform, benzene, toluene, ethylbenzene, and m-xylene. The positive results for
benzene, toluene, and xylenes were estimated (J2) in sample VF1-MW5-W1-ES
while benzene and xylenes were estimated (J2) in sample VF1-MW8-W1-ES.

A loss of RRF greater than 15% in the continuing calibration for sample
VF3/6-MW6-W1-ES dictated the estimation (J2+/UJ2-) of .esults for 1,2-
dichlorobenzene, and 1,3-dichlorobenzene. Positive results for benzene and toluene
were estimated (J2) as a result of an increase in RRF exceeding 15%.
Chloromethane, ethylbenzene, m-xylene, and o-xylene would also have had positive
results estimated for the same reason.

89-9546, 89-9580, and 89-9606:

Samples VF10-SW1-W1-ES, VF1O-SW2-W1-ES, VF1O-SW4-W1-ES, VF10-
MW7-W1-ES, VF10-MW5-W1-ES, VF10-MW20-W1-ES, VF3/6-MW2-W1-ES, and
VF3/6-MW4-W1-ES had results for vinyl chloride, trans-1,2-dichloroethylene 1,2-
dichloroethane, 1,2-dichlorobenzene, 1,3-dichlorobenzene, and 1,4-dichlorobenzene
estimated (J2 + /UJ2-) as a result of a loss of RRF in excess of 15% from the initial
calibration. If the compounds bromoform, benzene, toluene, ethylbenzene, xylene,
or o-xylene had been detected, the positive results would have been estimated as a
result of an increase in RRF in excess of 15%.
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89-9848:

Samples VFlO-MW6-WI-ES, VF5-MWI-W1-ES, VF5-MW20-W1-ES, VF3/6- 5
MW3-M1-ES, and VF3/6-MW5-W1-ES had results for vinyl chloride and 1,2-
dichlorobenzene estimated as a result of a loss of RRF greater than 15% in the
continuing calibration. Additionally, there was an increase in RRF of greater than
15% for chloromethane, bromoform, benzene, toluene, ethylbenzene, and o-xylene.
The positive results fur benzene, ethylbenzene, and xylene were estimated (J2) in
sample VF3/6-MW5-W1-ES. 2-chloroethyl vinyl either results were considered
unusable (R) since continuing calibration results were unreported.

Semi-Volatiles
89-9534: 5

The 30% RSD limit was exceeded in the initial calibration for 2,4-dinitrophenol
and bis(2-ethylhexyl)phthalate. All results for these two compounds in samples
VF1-MW5-Wl-ES, VF1-MW6-WI-ES, VF1-MW7-WI-ES and VFI-MW8-WI-ES

4 have been estimated (J2 + /UJ2-).

89-9546:

2,4-dinitrophenol and bis(2-ethylhexyl)phthalate were estimated (J2 + /UJ2-) in
sample VFIO-SW1-Wl-ES as a result of RSDs in the initial calibration in excess of

4 30%. 4

2,4-dinitrophenol, hexachlorobenzene, 3,3'-dichlorobenzidine, benzo(b)
fluoranthene, indeno(1,2,3-cd)pyrene, dibenz(ah)anthracene, and bis(2-
ethylhexyl)phthalate were estimated (J2 + /UJ2-) for sample VF1O-SW2-WI-ES as a

4 result of a continuing calibration RRF which changed more than 25% from the
initial calibration.

Area count criteria for IS1, IS2, IS3, and IS4 were not met for sample VF1O-
SW2-Wl-ES; therefore, the corresponding compounds (as specified in Table E.1)
have been estimated (J2 + /UJ2-).

89-9580:

Hexachlorocyclopentadiene, 2,4-dinitrophenol, 4-nitrophenol, and 2,4-
dinitrotoluene were estimated (J2+/UJ2-) in samples VF1O-SW4-WI-ES and
VF1O-MW7-W1-ES as a result of RSDs in excess of 30% in the initial calibration.

4
In samples VF10-MW5-Wl.ES and VF10-MW20-W1-ES, only 3,3'-dichloro-

benzidine was estimated (J2+/UJ2-) as a result of excessive RSDs in the initial
calibration; however, 4-nitrophenol, hexachlorobenzene, benzo(b)fluoranthene,
indeno(1,2,3-cd)pyrene, dibenz(ah)anthracene, butylbenzylphthalate, and bis(2-

4 ethyhexyl)phthalate as well as 3,3'-dichlorobenzidine were estimated (J2 + /UJ2-)as
a result of a loss of RRF in the continuing calibration of more than 25%.
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Internal standard area count criteria were not met as follows and the

corresponding compounds in Table were flagged as estimated (J2 + /UJ2-): S

amp Is
VFIO-MW7-W1-ES IS4, IS5, IS6
VF1O-SW4-W1-ES IS4
VF1O-MW5-W1-ES IS1, IS2, IS3, IS4, IS5 0
VF10-MW20-Wl-ES IS1, IS2, IS3

The surrogate recovery of 2-fluorophenol in sample VF1O-MW7-WI-ES did not
reach the minimum limit. Data qualification was not required as a result of this
infraction.

89-9848:

Pyrene, benzo(a)anthracene, and benzo(b)fluoranthene were estimated
(J2+/UJ2-) for sample VF1O-MW6-Wl-ES as a result of RSDs exceeding 30% in
the initial calibration. In addition, the change of RRF in excess of 25% in the
continuing calibration resulted in the flagging of 1,2,4-trichlorobenzene, butylbenzyl-
phthalate, bis(2-ethylhexyl)phthalate, indeno(1,2,3-cd)pyrene, dibenz(ah)-
anthracene, benzo(g,h,i)perylene, bis(2-chloroethyl)ether, bis(2-chloroisopropyl)-
ether, and n-nitroso-di-n-propylamine as estimated (J2+/UJ2-). Internal standard
area counts for IS5 and IS6 did not meet criteria for sample VF10-MW6-W1-ES and 0
the corresponding compounds from Table E.1. were estimated (J2 +/UJ2-).

Pesticides/PCBs

Pesticides and PCBs were not analyzed in the ground and surface water samples
collected during this round. They were only analyzed in the two field source blanks.

Inorganics

89-9534:

Arsenic was detected in the water method blank at 20pg/L If arsenic had been
* detected in any groundwater sample at less than 100 /g/L, the detection limit would

have been raised.

89-9580 and 89-9848:

Arsenic exceeded the maximum allowable recovery during continuing
calibration. Samples VF10-SW4-W1-ES, VF10-MW5-W1-ES, VF10-MW6-W1-ES,
VF10-MW7-W1-ES, and VF10-MW20-W1-ES had arsenic results estimated
(J2 + /UJ2-).
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199 Soil Samples

Volatile Organics

General:

Neither initial or continuing calibrations were performed for benzyl chloride,
bromobenzene, 1-chlorohexane, chiorotoluene, dibromomethane, dichlorodi-
fluoromethane, 1,1,1,2-tetrachloroethane, and trichloropropane. All 1990, method
SW8010 results for these eight compounds are unusable (R). Results for these eight
compounds have not been included in the data summary tables.

SO-11565:
No flags were applied to volatile samples in this package as a result of either

initial or continuing calibrations. If either 1,2-dichlorobenzene or 1,4-
dichlorobenzene had been detected, the positive results would have been estimated
as a result of an increase in RRF in excess of 15%.

SO-12912: 0

The 43% surrogate recovery of trifluoro-toluene in sample VF3/6-SBI-SS1 0-1'
failed to meet the 70% minimum recovery limit. This resulted in the estimation of
positive and negative results (J4 + /UJ4-) for all SW8020 compounds for this sample.

Samples VF3/6-SB1-SS1 0-1', VF3/6-SB2-SS1 0-1', VF3/6-SB3-SS1 0-6", and
VF3/6-SB4-SS1 0-6" were analyzed on instrument VG-1 with an initial calibration
from 6/25/90. Calibrations for 1,2-dichlorobenzene and 1,4-dichlorobenzene for
method SW8020 did not meet either the 0.995 correlation coefficient criteria or the
20% RSD criteria. They were estimated (J2 + /UJ2-) in all four samples.

As a result of continuing calibration RRF losses exceeding 15%, 1,2-
dichlorobenzene and 1,3-dichlorobenzene were estimated (J2+ /UJ2-) in the same
four samples.

SO-12965:
The 11 samples in package SO-12965 were analyzed by method SW8020 on

instrument VG-2 calibrated initially 9/13/90. No data qualification was required as
a result of either the initial or continuing calibrations.

SO-13171:
Soil holding times were exceeded for both SW8010 and SW8020 analyses for

samples VF10-SB1-SS1 1-2', VF10-SB2-SS1 1-2', and VF10-SB3-SS1 1-2'. Each
was analyzed in 15 days - 1 day beyond the 14 day holding time limit. All volatile
compounds for the 3 samples were estimated (J3 + /UJ3-).

The seven soil samples included in package SO-13171 were analyzed for volatile
organics on instrument VG-2 calibrated initially on 9/13/90. Calibrations for
chloromethane and bromomethane did not meet either the 0.995 correlation
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coefficient criteria or the 20% RSD criteria. The compounds were estimated
(J2+/UJ2-) in all seven samples: VF9-SB1-SS1 1-2', VF9-SB2-SS1 1-2', VF9-SB3- S
SS1 1-2', VF2-SB2-SS2 1-2', VF1O-SB1-SS1 1-2', VF1O-SB2-SS1 1-2', and VF1O-
SB3-SS1 1-2'.

Both chloromethane and vinyl chloride were flagged as J2 + /UR- in all seven
soil samples as a result of response factor deviations exceeding 100%. In addition,
bromoform was estimated (J2+/UJ2-) as a result of RRF loss of 42% in the
continuing calibration. Increases in the RRF greater than 15% were recorded for
bromomethane, chloroethane, and methhylhne chloride; however, there were no
positive results in the samples which required estimation. The results for 2-
chloroethyl vinyl ether were rejected (R+/UR-) due to an unreported continuing s
calibration.

SO-13196:

Samples VF2-SB5-SS1 1-2', VF2-SB4-SS1 1-2', VF2-SB3-SS1 1-2', and VF2-
SB1-SS1 1-2' were analyzed for volatile organics on instrument VG-1 calibrated S
initially on 10/29/90. Chloromethane, bromomethane, and bromoform had
calibrations which neither met the 0.995 correlation coefficient criteria nor the 20%
RSD criteria. The compounds were estimated (J2 + /UJ2-).

Chloromethane was flagged as J2 + /UR- in all four soil samples as a result of a
RRF deviation exceeding 100% in the continuing calibration. Chloroethane, 1,1-
dichloroethylene, 1,1-dichloroethane, trans-1,2-dichloroethylene, 1,1,1-trichloro-
ethane, carbon tetrachloride, 1,2-dichloropropane, cis- 1,3-dichloropropylene,
trichloroethylene, 1,1,2,2-tetrachloroethane, chlorobenzene, 1,2-dichlorobenzene,
1,3-dichlorobenzene, 1,4-dichlorobenzene, toluene, ethylbenzene, m-xylene, and o-
xylene results had increases in RRF exceeding 15% in the continuing calibration.
This resulted in flagging the positive xylenes result for sample VF2-SB4-SS1 1-2'
with a J2. The results for 2-chloroethyl vinyl ether were rejected (R + /UR-) since
the continuing calibration information was riot provided.

Xylenes were detected and confirmed in sample VF2-SB4-SS1 1-2'; however,
the second column confirmation analysis was performed ten days after the original
analysis and seven days after the holding time expired. Since the second column is
used only for confirmation and not quantitation, confirmed results are unaffected;
furthermore, results for compounds detected in neither column are unaffected. The
problem arises when a compound is detected in the original column, but was not
confirmed in the second column. The results for these compounds are rejected (R)
due to the elapsed time between analyses and the expired holding time at the time
of the second column analysis. Both benzene and toluene were detected originally
in sample VF2-SB4-SS1 1-2' but were reported as undetected based on the
confirmation column; therefore, the results have been rejected.
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SO-13540:

The soil holding times were exceeded for the SW8020 (aromatic volatiles) •
analysis for all eight soil samples in the package:

VF3/6-SB11-SS1 5-6' (24 days)
VF3/6-SBIl-SSIl 5-6' (24 days)
VF3/6-SB12-SS1 3-4' (27 days)
VF3/6-SB13-SS1 5-6' (24 days)
VF3/6-SB14-SS1 5-6' (24 days)
VF3/6-SB15-SS1 7-8' (27 days)
VF3/6-SB16-SS1 5-6' (27 days)
VF3/6-SB16-SS1 5-6' (27 days) p

The holding times exceeded the 14 day limit by either 10 days or 13 days and all
positive and negative data for SW8020 compounds were estimated (J3 + /UJ3-).
Instrument calibration criteria were achieved.

The eight soil samples in package SO-13540 were analyzed by method SW8020 p
on instrument VG-2 initially calibrated on 9/13/90, No qualification of the data
was required as a result of either the initial calibration or the continuing
calibration; however, if positive results had been detected for benzene or toluene in
samples VF3/6-SB11-SS1 5-6'; VF3/6-SB11-SS11 5-6', VF3/6-SB13-SS1 5-6', or
VF3/6-SB14-SS1 5-6', or for benzene in samples VF3/6-SB12-SS1 3-4', VF3/6- 5 0
SB15-SS1 7-8', VF3/6-SB16-SS1 5-6', or VF3/6-SB16-SS11 5-6', estimation of the
results would have been required.

Semi-Volatile Organics

SO-13171:

2,4-dinitrophenol had a RSD exceeding 30% for the initial calibration used for
the 7 soil samples in the package. Results for 2,4-dinitrophenol were estimated
(J2 + /UJ2-) in all seven samples:

VF9-SB1-SS1 1-2' •
VF9-SB2-SS1 1-2'
VF9-SB3-SS1 1-2'
VF2-SB2-SS1 1-2'
VF1O-SB1-SS1 1-2'
VF10-SB2-SS1 1-2'
VF10-SB3-SS1 1-2'

The continuing calibration for VF9-SB3-SS1 1-2' and VF10-SB3-SS1 1-2' had
hexachlorocyclopentadiene, 2,4-dinitrophenol, and 3,3'-dichlorobenzidine with
RRFs which deviated more than 25% from the initial calibration. They were
flagged (J2 + /UJ2-)in the two samples.
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Isophorone and 2,4-dinitrophenol exceeded the 25% continuing calibration 3.

criteria for samples VF9-SB1-SS1 1-2', VF9-SB2-SS1 1-2', VF2-SB2-SSI 1-2',
VF10-SBI-SS1 1-2', and VF10-SB2-SS1 1-2'. Both the positive and negative data
were estimated (J2 + /UJ2-) for these compounds in the five samples.

SO- 13196:

2,4-dinitrophenol had a RSD exceeding the 30% initial calibration criteria.
Results for 2,4-dinitrophenol were flagged (2 +/UJ2-) in samples VF2-SB1-SS1 1-
2', VF2-SB3-SS1 1-2, VF2-SB4-SS1 1-2', and VF2-SB5-SS1 1-2'.

The continuing calibration for VF2-SB4-SS1 1-2' and VF2-SB5-SS1 1-2' had
hexachlorocyclopentadiene, 2,4-dinitrophenol, and benzo(g,h,i) perylene with RRFs
which deviated more than 25% from the initial calibration. They were flagged
(J2+/UJ2-) in the two samples. Furthermore, isophorone and 2,4-dinitrophenol
exceeded the 25% continuing calibration criteria for samples VF2-SB1-SS1 1-2' and
VF2-SB3-SS1 1-2' and were flagged as estimated (12+ /UJ2-).

The matrix spike and matrix spike duplicate recoveries of 4-nitrophenol
exceeded the accepted range of 10-80%. Data qualification was not required
because 4-nitrophenol was not detected in any sample in this package.

Pesticides/PCBs

SO-13171:

The linearity check for endrin for the second column exceeded the RSD 10%
limit; however, this column was only used for confirmation so no corrective action
was needed.

4,4'-DDD was detected at a level below the quantitation limit in sample VF9-

SB2-SS1 1-2'. It should have been estimated (J) so the flag has been added.

The dibutylchlorendate (DBC) surrogate recovery was designated as an asterisk
in the data sheet for VF9-SB2-SS1 1-2'. The laboratory reported that this was due
to a matrix interference in which an unknown compound coeluted with the DBC to
yield a 500% recovery.

SO-13196.

The linearity check for endrin for the second column exceeded the RSD limit of
10%; however, this column was only used for confirmation so no corrective action
was required.

Alphachlordane was reported at the detection limit in sample VF2-SB1-SS1 1-
2'; however, none was present in the confirmation column. The presumptive
evidence flag (N) was applied to alpha chlordane in this sample.
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Inorganics
SO-13196:

The spike recovery of mercury was less than the 75% minimum. Mercury
results are estimated (J4+/UJ4-) for samples VF2-SB1-SS1 1-2', VF2-SB3-SS1 1-
2', VF2-SB4-SS 1 1-2', and VF2-SB5-SS 1 1-2'.
SO-13540:

The spike recovery of lead exceeded the 125% maximum which resulted in the
estimation (J2) of positive results. Lead was detected and estimated in all eight soil
borings.
1990 Water Samples

Volatile Organics

General:

4 Neither initial or continuing calibrations were performed for benzyl chloride,
bromobenzene, 1-chlorohexane, chlorotoluene, dibromomethane,
dichlorodifluoromethane, 1,1,1,2-tetrachloroethane, and trichloropropane. All 1990
SW8010 results for these eight compounds are unusable (R). Results for these eight
compounds have not been included in the data summary tables.
SO- 11480:

Samples VF1-MW5-1X-ES and VF3/6-MW6-X1-ES were analyzed on
instrument VG-1 with an initial calibration from 6/25/90. Calibrations for 1,2-
dichlorobenzene and 1,4-dichlorobenzene from method SW8020 and for
chloromethane, bromomethane, bromoform, and chlorobenzene from method
SW8010 did not meet either the 0.995 correlation coefficient requirement or the
20% RSD requirement. The compounds were estimated (J2+/UJ2-) in both
samples. Also, results for chloroethyl vinyl ether were flagged J2 + /UR- because
the calibration curve was unacceptable. It had a correlation coefficient of only 0.813
and a percent RSD of 76.6.

Results for 1,2-dichloroethane, 2-chloroethyl vinyl ether, 1,2-dichlorobenzene,
and o-xylene were estimated (J2 + /UJ2-) in both samples as a result of a loss of
RRF in excess of 15% in the continuing calibration. Positive results for vinyl

4 chloride, chloroethane, trichlorofluoromethane, toluene, and ethylbenzene would I
have been estimated if they had been detected in either sample because RRF
increased by more than 15%.

SO-12409:

I Samples VF1-MW5-2X-ES and VF3/6-MW6-2X-ES were analyzed on I
instrument VG-1 initially calibrated 6/25/90. Calibrations for 1,2-dichlorobenzene
and 1,4-dichlorobenzene from method SW8020 and chloromethane, bromomethane,
bromoform, and chlorobenzene from method SW8010 did not meet either the 0.995
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correlation coefficient requirement or the 20% RSD requirement. The compounds
were estimated J2+/UJ2- in both samples. In addition, results for 2-chloroethyl
vinyl ether were flagged J2 +/UR- because the calibration curve was unacceptable.
The RSD exceeded 75% and the correlation coefficient was only 0.813.

Positive and negative results were estimated (J2 + /UJ2-) in both of the package
samples for the compounds methylene chloride, 1,2-dichloroethane,
dibromochloromethane, 1, 1,2-trichloroethane, trans- 1,3-dichloropropylene, 2-

chloroethyl vinyl ether, bromoform, 1,1,2,2-tetrachloroethane, tetrachloroethylene,
and 1,2-dichlorobenzene as a result of a loss of RRF in the continuing calibration
exceeding 15%. ff bromomethane, vinyl chloride, or 1,4-dichlorobenzene had been
detected, the positive results would have been estimated. 0

SO-12821:

Samples VF1-MW12-1X-ES and VF1-MW25-1X-ES were analyzed on
instrument VG-1 calibrated initially on 6/25/90. Calibrations for SW8010
compounds chloromethane, bromomethane, bromoform and chlorobenzene and 0
SW8020 compounds 1,2-dichlorobenzene and 1,4-dichlorobenzene did not meet
either the 0.995 correlation coefficient criteria or the 20% RSD criteria. The
compounds were estimated (J2+ /UJ2-) in both samples. In addition, results for 2-
chloroethyl vinyl ether were flagged J2 + /UR- as a result of an unacceptable initial
calibration curve. The RSD exceeded 75% and the correlation coefficient was only 0
0.813.

Results for chloromethane, chloroethane, cis- 1,3-dichloropropylene, 2-

chloroethyl vinyl ether, and 1,2-dichlorobenzene were estimated (J2 +/UJ2-) in both
samples as a result of a loss of RRF in excess of 15% in the continuing calibration.
If vinyl chloride had been detected, the positive results would have been estimated
due an increase in RRF of 20%.

SO-13059 and SO-13092:

All seven samples in packages SO-13059 and SO-13092 were analyzed for
volatile organics on instrument VG-1 calibrated initially on 10/29/90. Calibrations
for chloromethane, bromomethane, and bromoform did not meet either the 0.995
correlation coefficient requirement or the 20% RSD requirement. The compounds
were estimated (J2+/UJ2-) in the five samples mnalyzed by method SW8010: VF2-
MW1-W2-ES, VF7-MW6-W2-ES, VF9-MWI-W2-ES, VF7-MW2-W2-ES, and VF1-
ET1-W2-ES.

Results for 2-chloroethyl vinyl ether were estimated (J2 + /UJ2-) in samples
VF2-MW1-W2-ES, VF7-MW6-W2-ES, VF9-MW1-W2-ES, VF7-MW2-W2-ES, and
VF1-ET1-W2-ES as a result of a loss in RRF in excess of 15%. Had

chloromethane, 1,2-dichlorobenzene, 1,3-dichlorobenzene, or 1,4-dichlorobenzene
been detected in any of the samples in either package, the positive results would
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have been estimated as a result of a greater than 15% increase in the RRF in the AM
continuing calibration.

SO-13125: 4

The five samples in package SO-13125 were analyzed for volatile organics on
instrument VG-1 initially calibrated on 10/29/90. Calibrations for chloromethane,
bromomethane, and bromoform did not meet either the 0.995 correlation S

coefficient requirement or the 20% RSD requirement. The compounds were
estimated (J2+/UJ2-) in all five samples: VF7-MWl-W2-ES, VF7-MW3-W2-ES,
VF7-MW4-W2-ES, VF7-MW5-W2-ES, and VF7-MW7-W2-ES.

Results for vinyl ci-doride and methylene chloride were estimated (J2+/UJ2-)
for each of the package SO-13125 samples as a result of a loss in RRF of greater
than 15% in the continuing calibration. If 1,2-dichlorobenzene had been detected in
the package, the positive results would have been estimated as a result of an
increase in RRF of greater than 15%. As a result of a lack of continuing calibration
information for 2-chloroethyl vinyl ether, the results have been rejected (R + /UR-)
throughout the package.

SO-13139:

All five samples in package SO-13139 were analyzed for volatile organics or
instrument VG-1 calibrated initially on 10/29/90. Calibrations for chloromethane, 0
bromomethane, and bromoform did not meet either the 0.995 correlation
coefficient criteria or the 20% RSD criteria. The compounds were estimated
(J2+/UJ2-) in the three samples analyzed by method SW8010: VF9-MW3-W2-ES,
VF9-MW2-W2-ES, and VF92-BBW1-W2-ES.

Results for 2-chloroethyl vinyl ether were estimated in samples VF9-MW3-W2-
ES, VF9-MW2-W2-ES, and VF92-BBW1-W2-ES as a result of a loss in RRF in the
continuing calibration exceeding 15%. Increase in RRF of greater than 15% were
recorded for chloromethane, chloroethane, cis- 1,3-dichloropropylene, 1,2-
dichlorobenzene, and 1,4-dichlorobenzene; however, data qualification was not
necessary in the absence of positive data.

SO-13146:

The four samples in package SO-13146 were analyzed for volatile organics on
instrument VG-1 calibrated initially 10/29/90. Calibrations for chloromethane,
bromomethane, and bromoform did not meet either the 0.995 correlation
coefficient criteria or the 20% RSD criteria. The compounds were estimated
(J2+/UJ2-) in samples VF2-MW3-W2-ES and VF2-MW5-W2-ES which were
analyzed by method SW8010.

Benzene, toluene, and ethylbenzene had decreases in RRF exceeding 15% in
the continuing calibration. The results of these compounds were estimated
(J2+/UJ2-) in samples VF2-MW3-W2-ES, VF2-MW5-W2-ES, VF3/6-MW3-W2-
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ES, and VF3/6-MW6-W2-ES. The RRF of chioromethane increased 25% in the A
continuing calibration; however, there were no positive chloroethane results to
estimate. The continuing calibration for 2-chloroethyl vinyl ether were not
provided; therefore, the results were rejected (R + /UR-).

SO-13171:

The nine liquid samples included in package SO-13171 were analyzed for
volatile organics on instrument VG-2 initially calibrated 9/13/90. Calibrations for
chloromethane and bromomethane did not meet either the 0.995 correlation
coefficient criteria or the 20% RSD criteria. The compounds were estimated
(J2+/UJ2-) for the eight samples analyzed by method SW8010: VF1O-MWl-W2-

4 ES, VF10-MW2-W2-ES, VF10-MW3-W2-ES, VF10-MW4-W2-ES, VF10-MW5-W2-
ES, VF10-MW6-W2-ES, VF10-MW7-W2-ES and VF1O-MW8-W2-ES.

The samples from package SO-13171 were analyzed on three different days
operating under three different continuing calibrations. Chloromethane and vinyl
chloride results were flagged J2 + /UR- in all SO-13171 samples as a result of RRFs

4 which deviated by more than 100% in all three continuing calibrations, as were
bromomethane in sample VF10-MW8-W2-ES for the same reason. The results of
bromoform in samples VF1O-MWl-W2-ES, VF1O-MW2-W2-ES, VF10-MW3-W2-
ES, VF10-MW4-W2-ES, VF1O-MW7-W2-ES, and VF5-MWl-W2-ES were
estimated (J2 + /UJ2-) as a result of a loss in RRF in excess of 15%; the results of

bromomethane, chloroethane, methylene chloride, 1,1-dichloroethane, chloroform,
carbon tetrachloride, 1,2-dichloropropane, trichloroethylene, 1,3-dichlorobenzene,
and 1,4-dichlorobenzene would have been estimated if positive as a result of an
increase in RRF. Correspondingly, for sample VF10-MW8-W2-ES, the results for

4 1,1-dichloroethane, trans- 1,2-dichloroethylene, chloroform, 1,1.1-trichloroethane,
carbon tetrachloride, dibromochloromethane, 1,1,2-trichioroethane, trans-1,3-
dichlorpropylene, and bromoform were estimated (J2+/UJ2-); the results for
chloroethane, 1,1,2,2-tetrachloroethane, and tetrachloroethylene would have been
estimated if they had been positive. Likewise, for samples VF10-MW5-W2-ES and

4 VFIO-MW6-W2-ES bromoform was estimated (J2+/UJ2-); positive results for
bromomethane, chloroethane, and methylene chloride would have been estimated.
The results for 2-chloroethyl vinyl ether were rejected (R) for all samples in package
SO-13171 since continuing calibration data was not provided.

SO-13196:

Samples VF3/6-MW5-W2-ES and VF3/6-MW8-W2-ES were analyzed for
volatile organics on instrument VG-1 calibrated initially on 10/29/90. All method
SW8020 compounds satisfied initial calibration requirements and neither sample
was analyzed by method SW8010.

The positive results for chlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, toluene, ethylbenzene, o-xylene, and m-
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xylene were estimated (J+) where present due to an increase in RRF exceeding
15%. This resulted in flags for ethylbenzene and xylenes in sample VF3/6-MW8- S
W2-ES.

SO-13488 and SO-13513:

The nine samples included in packages SO-13488 and SO-13513 were analyzed
by instrument VG-1 calibrated initially on 10/29/90. Calibrations for
chloromethane, bromomethane, and bromoform did not meet either the 0.995
correlation coefficient criteria or the 20% RSD criteria. The compounds were
estimated (J2+/UJ2-) for the six samples analyzed by methods SW8010: VF1-
MW1-W2-ES, VF2-MW2-W2-ES, VF1-MW4-W2-ES, VFI-ET2-W2-ES, and VF1-
ET6-W2-ES.

The samples from the two packages were analyzed on three different days
operating under three different continuing calibrations. In some instances the
SW8010 and SW8020 methods were run on different days on one sample.
Chloromethane results were rejected for samples VF1-MW4-W2-ES, VF2-MW2-
W2-ES, VF1-ET2-W2-ES, and VF1-ET6-W2-ES as a result of a RRF deviation
exceeding 100% in the continuing calibration. In sample VF1-MW1-W2-ES, results
for bromomethane, methylene chloride, 1,1,2,2-tetrachloroethane, and
chlorobenzene were estimated (J2 +/UJ2-) as a result of a loss of RRF exceeding
15%; furthermore, if positive results for chloromethane, 1,2-dichlorobenzene, or 1,4-
dichlorobenzene had been reported, they would have been estimated as a result of
an increase in RRF exceeding 15%. Sample VF2-MW4-W2-ES was analyzed by
both method SW8010 and SW8020 on 11/14/90; therefore, bromomethane results
were estimated J2+/UJ2- resulting from a 23% loss in RRF and positive
chloromethane, cis- 1,3-dichloropropylene, 1,2-dichlorobenzene, and 1,4-
dichlorobenzene results would have been estimated as a result of increases in RRF
of greater than 15%. Samples VF8-MWI-W2-ES, VF1-ET2-W2-Es, and VF1-ET6-
W2-ES were also analyzed by method SW8020 on 11/14/90 and, consequently, had
positive 1,2-dichlorobenzene or 1,4-dichlorobenzene results been detected, they
would have been estimated. Methylene chloride results were estimated, (J2+/-
UJ2-) in samples VF1-MW4-W2-ES, VF2-MW2-W2-ES, VF1-ET2-W2-ES and
VF1-ET6-W2-ES as a result of a 30% loss in RRF in the continuing calibration.
Positive results for dibromomethane, 1, 1,2-trichloroethane, trans- 1,3-
dichloropropylene, and 1,2-dichlorobenzene would also have been estimated if
detected as z. result of excessive increases in RRF; likewise, 1,2-dichlorobenzene
positive results would have been estimated in samples VF3/6-MW1-W2-ES and
VF3/6-MW9-W2-ES. Results for 2-chloroethyl vinyl ether were rejected
(R + /UJR-) in the six samples analyzed by method SW8010 as a result of a lack of
continuing calibration data.
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SO-13540:

4 The seven liquid samples included in package SO-13540 were analyzed for 5
volatile organics on instrument VG-2 initially calibrated 9/13/90. Calibrations for

chloromethane and bromomethane did not meet either the 0.995 correlation
coefficient criteria or the 20% RSD criteria. The compounds were estimated
(J2+/UJ2-) for all seven samples: VFI-ET7-W2-ES, VF1-MW2-W2-ES, VF1-
MW3-W2-ES, VF1-MW6-W2-ES, VF1-MW7-W2-ES, VF1-MW12-W2-ES, and
VF1-MW13-W2-ES.

Although the laboratory ascertains that a continuing calibration was performed
on 11/15/90 (the day all seven samples were analyzed), they have been unable to
produce the results. Rather than reject all results, the two continuing calibrations S

from the nearest days preceding and following 11/15/90 were reviewed. The data
qualifications were very consistent throughout. The following table displays the
continuing calibration results from 11/13/90, 11/14/90, 12/1/90 and 12/4/90 with a
RRF deviation magnitude greater than 15% and records how flags were applied to
the seven samples analyzed on 11/15/90. S

111131 11114/9 12111M QL40 EIg

chloromethane 1430 370 169 600 J2 + UR-
bromomethane 38 48 -- 43 J2+
vinyl chloride 709 370 208 423 J2+ UR-
chloroethane 34 24 -- 35 J2+
methylene chloride 27 31 22 22 J2 +
1,1-dichloroethylene 27 19 -- 30 J2 +
1,1-dichloroethane 16 -. - 15 J2 +
1,1,1-trichloroethane 18 -- 21 18 J2+
carbon tetrachloride 36 28 38 35 J2 +
trichloroethylene 15 17 16 16 J2+
bromoform -36 -16 - -- J2 + / UJ2-
1, 1,2,2-tetrachloroethane -- 17 23 21 J2 +
tetrachloroethylene -- 17 23 21 J2 +
cis- 1,3-dichloropropylene .... 25 -- J2+
1,2-dichloropropane .... 25 -- 12 +
benzene .... 15 18 J2+
ethylbenzene -17 -.. J22+

Positive data was estimated (J2 +) for benzene and ethylbenzene in samples
VF1-ET7-W2-ES and VF1-MW3-W2-ES. No continuing calibration data was
provided for 2-chloroethyl vinyl ether in any of the four continuing calibrations
reviewed; therefore, the results were rejected (R + /UR-).

SO-13573:

The six samples included in package SO-13573 were analyzed by instrument
VG-2 calibrated initially 9/13/90. Calibrations for chloromethane and
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bromomethane did not meet either the 0.995 correlation coefficient criteria or the
20% RSD criteria. The compounds were estimated (J2 + /UJ2-) for all six samples: S
VF1-MW5-W2-ES, VF1-MW8-W2-ES, VF1-MW9-W2-ES, VF1-MW10-W2-ES,
VF1-MW11-W2-ES, and VF1-MW14-W2-ES.

The samples were analyzed on 11/13/90 and 11/14/90 under two different
continuing calibrations. In some instances the SW8010 and SW8020 methods were
run on different days on one sample. Chloromethane and vinyl chloride results
were flagged J2 + /UR- for all samples due RRF deviations over 100%. As a result
of RRF losses in excess of 15% in the continuing calibration, bromoform results
were estimated (J2+/UJ2-) in samples VF1-MWS-W2-ES, VF1-MW9-W2-ES,
VF1-MW14-W2-ES, VF1-MW8-W2-ES, VF1-MW10-W2-ES, and VF1-MW11-W2-
ES; ethylbenzene results were estimated (J2 + /UJ2-) in sample VF1-MW8-W2-ES.
Increases of greater than 15% in the RRF would have caused positive results for
bromomethane, chloroethane, methylene chloride, 1,1-dichloroethylene, carbon
tetrachloride, and trichloroethylene to be estimated in any of the six samples. In
addition, positive 1,1-dichloroethane and 1,1,1-trichloroethane results would have
been estimated for samples VF1-MW8-W2-ES, VF1-MW1O-W2-ES and VF1-
MW11-W2-ES, and positive 1,1,2,2-tetrachloroethane and tetrachloroethylene
results would have been estimated in samples VF1-MW5-W2-ES, VF1-MW9-W2-
ES, and VF1-MW14-W2-ES. Results for 2-chloroethyl vinyl ether were rejected
(R+ /UR-) in all six samples as a result of the absence of continuing calibration •
data.

SO-13592 and SO-13904:

The ten samples included in packages SO-13592 and SO-13904 were analyzed
for volatile organics on instrument VG-1 calibrated initially 10/29/90. Calibrations
for chloromethane, bromomethane, and bromoform did not meet either the 0.995
correlation coefficient criteria or the 20% RSD criteria. The compounds were
estimated (J2 + /UJ2-) in all ten samples.

The samples were analyzed on 11/15/90, 11/16/90, and 11/19/90 under three
different continuing calibrations. For sample VF1-BPW2-W2-ES the SW8010 and
SW8020 analyses were also run under different continuing calibrations. Results for
chloromethane were flagged J2+ /UR- in samples VF1-BPW1-W2-ES, VF1-BPW7-
W2-ES, VF2-SWI-W2-ES, VF2-SW2-W2-ES, VF2-SW3-W2-ES, VF2-SW4-W2-ES,
and VF2-SW5-W2-ES as a result of a RRF deviation in the continuing calibration of
143%. As a result of a loss in RRF in excess of 15%, methylene chloride and 2-
chloroethyl vinyl ether results were estimated (J2+/UJ2-) in samples VF1-BPW1-
W2-ES, VF1-BPW7-W2-ES, VF2-SW3-W2-ES, VF2-SW4-W2-ES and VF2-SW5-
W2-ES; bromomethane and methylene chloride results were estimated in samples
VF1-BPW2-W2-ES and VF1-BPW4-W2-ES; and methylene chloride results were
estimated in samples VF2-SW1-W2-ES, and VF2-SW2-W2-ES. The following table
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lists the compounds which would have been estimated if positive data had been
reported.

dibromochloromethane VFI-BPWI-W2-ES
1, 1,2-trichloroethane VF1-BPW7-W2-ES
trans- 1-3-dichloropropylene VF2-SW3-W2-ES
bromoform VF2-SW4-W2-ES
1,2-dichlorobenzene VF2-SW5-W2-ES

1,2-dichlorobenzene VF1-BPW2-W2-ES Method SW8020
VF3/6-TW1-W2-ES

chloromethane VF1-BPW2-W2-ES Method SW8010
cis- 1,3-dichloropropylene VF1-BPW4-W2-ES
1,2-dichlorobenzene

dibromochloromethane VF2-SW1-W2-ES
1, 1,2-trichloroethane VF2-SW2-W2-ES
trans- 1,3-dichloropropylene
1,2-dichlorobenzene

Results for 2-chloroethyl vinyl ether were rejected (R + /UR-) in samples VF2-
SW1-W2-ES, VF2-SW2-W2-ES, VF1-BPW2-W2-ES, and VF1-BPW4-W2-ES as a
result of the absence of continuing calibration data. 0

Semi-Volatile Organics

SO-13059 and S013092:

All three acid surrogate recoveries in the method blank were 0%. The
reanalysis of the method blank yielded the same results. The laboratory attributed
this to a failure to add the acid surrogates to the blank. The laboratory control
samples analyzed with this batch did have the acid surrogates added and acceptable
recoveries were achieved. Furthermore, the samples and equipment rinseate had
acceptable acid surrogate recoveries. Since the individual sample analyses, field QC
analyses, and additional laboratory QC analyses had no acid surrogate recovery
problems, further corrective action is not required.

Bis(2-ethyihexyl)phthalate was detected in the method blank at 30 Ag/L. Data
qualification in accordance with the 10x rule raised the detection limits in samples
VF7-MW6-W2-ES, VF9-MWl-W2-ES, VF7-MW2-W2-ES, and VF1-ETI-W2-ES to
18U, 12U, 42U, and 67U respectively.

SO-13125, SO-13139, and SO-13146:

Bis(2-ethylhexyl)phthalate was detected in the method blank at 240 jsg/L
Corrective action in accordance with the 10x rule raised detection limits in samples
VF9-MW2-W2-ES and VF2-MW5-W2-ES to 25U and 1 1OU respectively.
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SO-13171:

The MS/MSD is rejected for semi-volatile liquids in this package as a result of S
an improper instrument tune. Two of the ion abundance criteria were below the
allowed ranges. No flags have been applied to the data.

The positive and negative data were estimated (J2+/UJ2-) in samples VF10-
MW1-W2-ES and VF10-MW2-W2-ES for 4-chloroaniline and 3-nitroanline as a
result of RSDs exceeding 30% in the initial calibration. In addition, bis(2-
chloroisoprophyl)ether, 3-nitroanline, and 3,3-dichlorobenzidine were estimated
(J2 + /UJ2-) in the same samples as a result of a change of RRF in excess of 25% in
the continuing calibration.

In samples VF10-MW3-W2-ES, VF10-MW4-W2-ES, VF10-MW5-W2-ES,
VF10-MW6-W2-ES, VF10-MW7-W2-ES, and VF1O-MW8-W2-ES, the analyte 2,4-
dinitrophenol has been estimated (J2+ /UJ2-) as a result of an initial RSD in excess
of 30%.

SO-13488 and SO-13513:

2,4-dinitrophenol exceeds the 30% initial RSD limit; therefore, it has been
estimated (J2+/UJ2-) in samples VF1-MW4-W2-ES, VF1-MW1-W2-ES, VF2-
MW4-W2-ES, VF2-MW2-W2-ES, VF1-ET2-W2-ES, and VF1-ET6-W2-ES.

Continuing calibration percent deviations exceeded 25% for • S
hexachlorocyclopentadiene, 2,4-dinitrophenol, 4-nitroaniline, and 3,3' -

dichlorobenzidine for samples VF1-MWl-W2-ES, VF1-MW4-W2-ES, and VF2-
MW2-W2-ES. It also exceeded 25% for hexachlorocyclopentadiene, 2,4-
dinitrophenol, and benzo(gh,i) perylene for samples VF2-MW4-W2-ES, VF1-ET2-
W2-ES, and VF1-ET6-W2-ES. The compounds in these samples were estimated in
the positive and negative (J2 + /UJ2-).

The fifty base neutrals in sample VF1-MW4-W2-ES were estimated for positive
data and rejected for negative data (4 + /UR-) as a result of a surrogate recovery of
d-5 nitrobenzene below 10%.

The surrogate recovery of 2,4,6-tribromophenol exceeded the 123% limit in the
MS; however, this resulted in no flags.

SO-13540 and SO-13573:

The following 10 samples had the positive and negative data for 2,4-
dinitrophenol estimated (J2 + /UJ2-) as a result of initial RSDs exceeding 30%:
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VF1-MW2-W2-ES
VFI-MW6-W2-ES
VF1-MW7-W2-ES
VF1-MW8-W2-ES
VF1-MW9-W2-ES
VF1-MWIO-W2-ES
VF1-MW12-W2-ES
VF1-MW13-W2-ES
VFI-MW14-W2-ES
VF1-ET7-W2-ES

In addition, the 30% RSD limit was exceeded during the initial calibration for
dimethylphthalate, 4-chlorophenyl-phenylether, and benzo(k)fluoranthene for
samples VF1-MW3-W2-ES, VF1-MW5-W2-ES, and VF1-MW11-W2-ES. They
were flagged (J2 + /UJ2-).

The continuing calibration for samples VFI-MW8-W2-ES, VF1-MW9-W2-ES,
and VF1-MW1O-W2-ES had seven compounds which deviated from the initial by
more than 25%. Ideno(1,2,3-cd)pyrene, dibenz(ah)anthracene, benzo(gh,i)
perylene, 2,4,5-trichlorophenol, pyrene, butylbenzlphthalate and 3,3-
dichlorobenzidine were estimated for positive and negative data (J2 + /UJ2-).

The compounds hexachlorocyclopentadiene, 3-nitroaniline, 4-nitroaniline, 3,3'-
dichlorobenzidine, benzo(k)fluoranthene exceeded the 25% deviation limit for the
continuing calibration for samples VF1-MW2,W2-ES, VF1-MW6-W2-ES, VF1-
MW7-W2-ES, VF1-MW12-W2-ES, VF1-MW13-W2-ES, VF1-MW14-W2-ES, and
VF1-ET7-W2-ES, were estimated (J2 + /UJ2-).

The continuing calibrations for dimethylphthalate, 4-chlorophenyl-phenylether,
and benzo(k)fluoranthene exceed the 25% deviation limit for samples VF1-MW3-
W2-ES, VF1-MW5-W2-ES, and VF1-MW11-W2-ES. The data was already
estimated as a result of the initial calibration.

The MSD recoveries for pentachlorophenol and 4-chloro-3-methylphenol
exceeded the upper limits of their recovery ranges. No flags were applied.

SO-13592 and SO-13904:

The following nine samples had the positive and negative data for
hexachloroethane and fluorene estimated (J2+/UJ2-) as a result of initial RSDs
exceeding 30%:

E
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VF1-BPW1-W2-ES
VFI-BPW4-W2-ES
VF1-BPW7-W2-ES
VF2-SW 1-W2-ES
VF2-SW2-W2-ES
VF2-SW3-W2-ES
VF2-SW4-W2-ES
VF2-SW5-W2-ES

Excessive RSDs in the initial calibration for VF1-BPW2-W2-ES resulted in the
estimation (J2+/UJ2-) of dimethylphthalate, 4-chlorophenyl-phenylether, and
benzo(k) fluoranthene.

Additional compounds were estimated as a result of continuing calibrations
with RRFs which deviated by more than 25% from the initial. Positive and negative
results were estimated (J2+/UJ2-) for benzoic acid, 3-nitroaniline, 2,4-
dinitrophenol, 4-nitrophenol, 4-nitroaniline, and 4,6-dinitro-2-methylphenol, and
fluorene in samples VF1-BPW1-W2-ES, VF1-BPW4-W2-ES, and VF1-BPW7-W2
ES; benzoi? acid, 3,3'-dichlorobenzidine, hexachloroethane, and fluorene for
samples VF2-SW1-W2-ES, VF2-SW2-W2-ES, VF2-SW3-W2-ES, VF2-SW4-W2-ES,
and VF2-SW5-W2-ES; and 4-nitrophenol, hexachloroethane, 2,6-dinitrotoluene,
chrysene, and 4-chlorophenyl-phenylether for sample VF1-BPW2-W2-ES. . 0

The method blank surrogate recovery of phenol-d5 exceeded its upper
acceptable limit of 94%, and surrogate 2-fluorobiphenyl did not meet its minimum
recovery of 43% in sample VF2-SW2-W2-ES. In both cases only one surrogate in
one fraction of the semi-volatile analysis did not meet criteria; therefore, no
corrective action or data qualification was required.

The MS of 2,4-dinitrotoluene and MSD of 4-nitrophenol exceeded their
maximum recovery limits of 96% and 80% respectively. Neither required flagging
of the data. The RPD for pyrene exceeded the 31% limit; however, this, too,
required no action.

The IS area was out of range for I56 for sample VF1-BPW2-W2-ES. The
corresponding compounds listed in Table E.1 have been estimated (J2 + /U J2-).

Pesticides/PCBs

SO-13059:

The calibration factor for 4,4'-DDT deviates m the continuing calibration by
more than 15% from the initial calibration. Had 4,4'-DDT been detected in this
package, it would have been flagged as estimated.

S
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SO- 13092: 3)

The surrogate recovery for DBC in sample VF7-MW2-W2-ES was below the
minimum recovery limit of 24%. The DBC surrogate recovery limits are for 4
advisory purposes only; therefore, qualification of the data was not warranted.

SO-13125, SO-13139. and SO-13146:

The calibration factor for aldrin in the continuing calibration deviates by more
than 15% from the initial calibration. Had aldrin been detected in these packages,
it would have been flagged as estimated.

The MSD acceptable recovery ranges were exceeded for gamma-BHC and
endrin. In addition, the RPD for gamma-BHC exceeded its 15% limit. No S

qualification of the data resulted from these items.

SO-13513:

The linearity check for 4,4'-DDT exceeded the 10% RSD limit. Had 4,4'-DDT
been detected in this package samples, it would have been flagged as estimated. S

The calibration factor for methoxychlor and endrin in the continuing calibration
deviate from the initial by more than 15%. Had either compound been detected, it
would have been flagged as estimated.

SO-13905: •

The calibration factors for toxaphene and alpha-chlordane in the continuing
calibration deviate from the initial by more than 15% Had either compound been
detected, it would have been flagged as estimated.

Inorganics:

General:

Positive and negative data for silver were estimated (J4+/UJ4-) in all liquid
samples as a result of matrix spike recoveries, which repeatedly failed to meet the
minimum recovery limit of 75%. In samples VF9-MW2-W2-ES, VF9-MW3-W2-ES,
and VF92-BBWl-W2-ES the silver results are rejected (R+/UR-) because the
spike recovery of silver was 0%. The laboratory attributed the lack of recovery to
inadvertently not spiking the sample with silver; however, the results are still
rejected since silver results had a history of trouble.

SO-13146, SO-13488, and SO-13513:

The RPD for thallium, arsenic, selenium, and lead between the MS and MSD
exceeded the 20% control limit; however, no data qualification is required on this
count. In addition, the arsenic MSD recovery exceeded the M25% limit which
resulted in the estimation of positive results (J4). Arsenic results were flagged only
in sample VF1-MW4-W2-ES.
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SO-13171:

The matrix spike recoveries for zinc and copper exceeded the 125% limit.
Corrective action requires flagging the positive results as estimated (J4). This
resulted in the estimation of zinc in samples VF1O-MW2-W2-ES, VF1O-MW6-W2-
ES, VF10-MW7-W2-ES, and VF10-MW8-W2-ES.

SO-13592 and SO-13904:

The matrix spike duplicate recovery for lead exceeded the 125% limit. Positive
data is qualified as estimated (J4). Samples VF1-BPW1-W2-ES, VF1-BPW7-W2-
ES, VF2-SW2-W2-ES, and VF2-SW4-W2-ES from the two packages required this
flag.

Accuracy, Precision, Completeness of Laboratory Data

Accuracy, as previously discussed, involves the analysis of spiked samples and
an evaluation of the recovery of the spiked compound. Accuracy was computed
using the percent recoveries from matrix spikes and matrix spike duplicates. All of
the analytes for each analysis met percent recovery limits for MS/MSD 100 percent
of the time except as follows: pesticides/PCBs in 1989 soils - 91.7%, lead in 1990
soils - 87.5%, semivolatiles in 1990 soils - 97.0%, priority pollutant metals in 1990
soils - 98.1%, pesticides/PCB in 1990 water - 93.8%, semivolatiles in 1990 water -
97.1% and priority pollutant metals in 1990 water - 91.7%.

Precision was computed using the RPD between the matrix spike and matrix
spike duplicate. The RPDs were within limits 100% of the time except as follows
for 1990 water samples: pesticides/PCB's - 93.8%, semivolatiles - 98.3%, and
priority pollutant metals - 90.0%.

Data which was considered sufficient for the completion of the RI was
considered valid in the computation of completeness. Estimated data was generally
useable. Less than 1 percent of the data was qualified with an "R" or "N" flag. Both
of these categories were unquestionably unusable.

S
FIELD QC RESULTS

1989

As part of the 1989 field effort, trip blanks, source water blanks, and equipment
rinseate blanks were collected to assess the potential for the introduction of
contaminants to the samples during sample collection. The results of the analysis of
the field QC samples are summarized in Tables E.27 through E.29. Tables E. 62
through E.64 show which field samples are associated with which field QC samples.
Trip blanks were shipped with all liquid samples; however, they were generally not
included with soil samples. This oversight has a minimal effect on data quality since
a detection was measured in only one trip blank and the same compound was also
detected in other field QC samples. Also equipment rinseates were not collected
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from soil sampling equipment, but this oversight, too, does not effect the validity of
soils data.

Chloroform was detected in one trip blank, one equipment rinseate, and both
source blanks--potable water and HPLC. All other field QC samples were free from
organic contamination. The presence of chlorinated compounds (i.e., chloroform)
indicates contamination as a result of sample handling, most probably, in the
laboratory during preparation procedures. This is further supported by the
detection of chloroform in all three varieties of field QC samples. Thus, chloroform
contamination is unlikely to be indicative of contamination at the sites. The
detection level of chloroform was raised to up to 2.75 pg/L in samples VF1-MW6-
W1-ES, VF1-MW8-WI-ES, VF10-MW5-W1-ES, VF10-MW20-Wl-ES, VF10-MW6-
Wl-ES, and VF5-MW1-Wl-ES.

Mercury and Zinc were the only other detected compounds in field QC
samples. They were detected at concentrations of 0.23 Mg/L in VF-ERB3-ES and 80
,ag/L in VF-ERB1-ES, respectively. Six field samples also had mercury
concentrations at levels near 0.23 Ag/l. Mercury detection levels were raised in
corresponding samples by flagging results as undetected (U) in samples VF10-SWl-
Wi-ES, VF10-SW2-Wl-ES, VF1O-SW4-Wl-ES, VF10-MW5-Wl-ES, VF10-MW7-
Wl-ES, and VF10-MW20-Wl-ES. Zinc detection levels were likewise raised in
samples VF1-MW5-Wl-ES, VF1-MW6-Wl-ES, and VF1-MW7-Wl-ES.

As part of the field investigation, duplicate samples were collected to assess the
precision of the field data. Tables E.58 and E.59 present the results of the duplicate
analyses as well as the calculated RPDs. Overall the RPDs are considered good
precision (<20% for water, <35% for soil). One pair of water samples exceeded
these informal limits; however, the elevated RPD does not affect data quality.
1990

As part of the 1990 field effort, trip blanks, source water blanks and equipment
rinseate blanks were collected to assess the potential for the introduction of
contaminants to the samples during sample collection. The results of the analysis of
the field QC samples are summarized in Tables E.30 through E.32. Tables E.66
through E.68 show which investigation samples are associated with which field QC
samples. Compounds were detected in two equipment rinseates and three source
water blanks. Nothing was detected in the trip blanks.

The common laboratory contaminant bis(2-ethylhexyl)phthalate was the only
compound detected in the HPLC source water blank and the two equipment
rinseate blanks. As a result of the source water blank detection, the reported bis(2-
ethylhexyl) phthalate concentrations in VF10-MW1-W2, VF10-MW2-W2, and
VF10-MW5-W2 were flagged as not detected (U) in accordance with the lOx rule.
In sample VF10-MW3-W2 and VF1O-MW6-W2, bis(2-ethylhexyl)phthalate was
estimated below the contract required detection limit (CRDL) by the laboratory. In
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these two samples bis(2-ethylhexyl)phthalate was reported as not detected at the
CRDL (lOU). As discussed earlier bis(2-ethylhexyl)phthalate was found in 0
laboratory blanks; therefore, it is felt that the results are indicative of laboratory
contamination and that the compound was not introduced into the samples in the
field. No other organic compounds were detected in the rinseate blanks. The
potable water blanks, VF-FB3 and VF-FB5 contained chloroform and
bromodichloromethane. These compounds are often present in chlorinated water
supplies; however, none of these compounds were detected in any of the
investigative samples. The presence of these compounds in the potable water
blanks did not affect data quality.

Copper, nickel, and zinc were detected in the two potable water blanks. The
presence of these compounds in the potable water blanks did not affect data quality.

As part of the field investigation, duplicate samples were collected to assess the
precision of the field data. Tables E.60 and E.61 present the results of the duplicate
analyses as well as the calculated RPDs. For soils the RPDs for volatile organics
were excellent and for the other constituents only one of the three lead RPDs was
particularly high at 76.9%. Given the variability of the soils matrix, these results are
quite satisfactory. For water duplicates, the RPDs for all of the organics were very
good (<20%) with the exception of 31% for toluene in one instance. This toluene
RPD was, however, calculated from two quantities which differed by less than one I
half of the contract required detection limit. Therefore, the 31% RPD is in fact very
good. The majority of the inorganic RPDs were also good; however, the zinc and
copper RFDs for the base production well duplicate were 86 and 77% respectively.
This may have been due to the construction of the well and the length of time
required to collect a filtered metal sample. The duplicate sample had the higher 0
dissolved metal concentrations and was collected from water which had remained in
the well for a longer time after purging (approximately 1/2 hours). These
differences were not judged to affect data quality.

SUMMARY 0

Overall, the quality of the data is good; furthermore, the precision, accuracy,
and completeness are considered sufficient to meet the data objectives for the Volk
RI Report. The data, however, do have numerous qualifications as a result of
procedural, reporting and analytical irregularities which did not conform to quality
assurance criteria. Highlights of the preceding laboratory QA/QC subsection are
summarized below by the reason for data qualification.

(1) Samples were not analyzed within holding times.

* 1989- All semivolatile analytes in samples from the Site 10 wells
MW-5 and MW- 7 were estimated.

* 1990- All SW8020 analytes in six soil samples and two duplicates at
Site 3/6 were estimated.

A^n/911162 E-38 0

4 0 0 0 0 0 0 0 0 0



1990- All volatile analytes in samples from the Site 10 wells MW-5
and MW-6 and the three Site 10 soil borings were estimated. S

1990- Results for benzene and toluene were rejected in one Site 2
soil sample as a result of a second column which was analyzed
after its holding time and did not confirm the first column
results.

(2) The initial or continuing calibrations were either not performed or not
provided.

* 1989- Results in all SW8010 analyses for 1,1,1,2-tetrachloroethane
were rejected.

* 1990- Results in all SW8010 analyses for benzylchloride, bromo-
benzene, 1-chlorohexane, chlorotoluene, dibromomethane,
dichlorodiffuoromethane, 1,1,1,2-tetrachloroethane, and tri-
chloropropane were rejected.

* 1989 - Results for approximately 60% of the SW8010 analyses for 2-
chloroethyl vinyl ether at Sites 5 and 10 were rejected.

* 1990 - Results for approximately 80% of the SW8010 analyses for 2-
chloroethyl vinyl ether from all sites were rejected.

(3) Initial calibration criteria were not achieved.

a 1989- Results in all volatile analyses for chioromethane, vinyl
chloride, 2-chloroethyl vinyl ether, bromoform, and
chlorobenzene were estimated.

* 1990 - Results were estimated for chloromethane and bromomethane
in all SW8010 analyses; for bromoform in most SW8010
analyses; for chlorobenzene in several SW8010 analyses; and
for 1,2-dichlorobenzene and 1,4-dichlorobenzene in several
SW8020 analyses.

* 1990- Results for 2-chloroethyl vinyl ether were rejected in several
SW8010 analyses.

* 1989, 1990 - Results for between 0 and 4 miscellaneous analytes were
estimated in all semi-volatile analyses. The specific analytes,
changed frequently.
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(4) Continuing calibration criteria were not achieved.

* 1989 - Results for all SW8010 analytes except bromo-
dichloromethane, carbon tetrachloride, and 1,1,1-trichloro-
ethane were estimated in most Site 1 soil samples.

* 1989 - Results for 1,2-dichlorobenzene, 1,3-dichlorobenzene, and 1,4-
dichlorobenzene were estimated in all Site 1 samples analyzed 5

by method SW8020.

* 1989- Results for numerous and assorted volatile and semi-volatile
analytes were estimated in addition to those already listed.

0 1990- Results for over 50% of the SW8010 analytes, chloromethane 5
and vinyl chloride, were rejected in Site 1 samples.

* 1990- Results for chloromethane in all SW8010 analyses of Site 2,
Site 9, and Site 10 soil samples were rejected. Vinyl chloride
results were also rejected in all Site 9 and Site 10 soil samples
and in one Site 2 soil sample.

* 1990- Results for chloromethane and vinyl chloride in all SW8010
analyses of Site 10 groundwater samples were rejected.

0 1990 - Results for numerous and assorted volatiles and semi-volatiles * _
were estimated.

* 1989- Results for arsenic were estimated in five Site 10 water
samples.

(5) Internal standard area count criteria were not achieved.

* 1989 - Nearly 30% of the semi-volatile internal standards were out of
criteria and the corresponding analytes were estimated in the
respective samples.

0 1990- The results for the semi-volatile analytes corresponding to •
perylene-dI2 were estimated in one base production well
sample.

(6) Laboratory quality control data did not achieve criteria.

0 1989 - Positive toluene and xylenes results were estimated in five Site
5 soil samples as a result of high surrogate recoveries.

• 1990 - Results for all SW8020 analytes were estimated in one site 3/6
soil sample as a result of a low surrogate recovery.

0 1990- Mercury results were estimated in four Site 2 soil samples as a p
result of a low surrogate recovery.
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* 1990 - Positive lead results were estimated in eight Site 3/6 soil
samples as a result of a high spike recovery.

a 1990- Positive results were estimated and negative results were
rejected for the semi-volatile, base neutral analytes in sample
VF1-MW4-W2 as a result of a surrogate recovery below 10%.

*1990 - Results for silver were estimated in all water samples as a

result of spike recoveries which repeatedly failed to meet the
minimum criteria.

* 1990- Positive arsenic results were estimated in VF1-MW4-W2 as a
result of a high spike recovery.

* 1990 - Positive zinc results were estimated in four site 10 groundwater
samples as a result of a high spike recovery.

e 1990- Positive lead results were estimated in two base production
well samples and two Site 2 surface water samples as a result of
a high spike recovery.
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199'~RET~TABLE E.2 At)
1989TARET CMPONDSAND ANALYTICAL DETECTION LIMITS'

VOLK FIELD ANGB, WI

Practical Praectical
Quaantltatlom Ulit Quanstitatlu,. Ulmit

water SaMples sodl Samples
6ug/L) O(g/kg)

SW8O1O - Puremble Halomtons2~~A

Bromodichloromethane 1 5.0
Bromoform 2 5.0
Carbon Tetrachloride 1.2 5.0
Chloroethane 5.2 5.0
Chloroform 0.5 2.5
2-Chioroethyl Vinyl Ether 1.3 5.0
Chloromethane 0.8 4.0
Dibromochioromethane 0.9 4.0
1,1-Dichloroethane 0.7 3.5
1,2-Dichloroethane 03 1.5
1,1-Dichloroefthlene 1-3 5.0
Trans-1,2-Dichloroethylene 1.0 5.0
1,2-Dichloropropane 0.4 2.0
1,3-Dichloropropylene 3.4 5.0
1,1,1,2-Tetrachloroethane 0.3 1.5
Tetrachloroeftylene, 0.3 1.5
1,1,1-Trichloroethane 0.3 1.5
1,1,2,Trichloroethane 0.2 1.0
Trichloroethylene 1.2 5.0
Vinyl Chloride 1.8 5.0

SWMOO - Puramable Aromatic Hydrocarbon5
1.

Benzene 1 5.0
Chlorobenzene 2 5.0
1,2,Dichlorobefizene 4 5.0
1,3-Dichlorobenzene 4 5.0
1,4-Dichlorobenzene 3 5.0
Ethyl Benizene 2 5.0
Toluene 2 5.0 1
Xylenes (o, mn, p isomers) 2 5.0

CLP SOW Seml-Volatile OrMNac.

Acenaphthene 10 330
Acenqpthytene 10 330
Anthracene 10 330
Benzo(a)anthracene 10 330
Benzo(b)fluoranthene 10 330
Benzo(k)fluoranthene 10 330
Benzo(g~hi)perylene 10 330
Benzo(a)pyrene 10 330
Butyl benzyl phthalate 10 330
bis(2-chloroethoxy)methane 10 330
bis(2.chloroethyl)ether 10 330
bis(2-chloroisopropyl)ether 10 330
bis(2-ethylhexyl)phthalate 10 330
2-Chloronaphthalene 10 330
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TABLE E.2 (CONTINUED)
1989 TARGET COMPOUNDS AND ANALYTICAL DETECTION LIMITS1

VOLK FIELD ANGB, WI

Practical Practical
Quantitatlo. Limit Q"Uattatlon Limit

Water Samples so"l Samples

CLP SOW Semi-Volatile Otancs(ontinued)

Chmyene 10 330
Dibenzo(O~)anthracene 10 330
Di-n-butylphthalate 10 330
3.3'-Dichlorobenzidine 20 660
Diethylphthaiate 10 330
2,4-Dinitrotoluene 10 330
2,6-Dinitrotoluene 10 330
Di-n-octylphthaiate 10 330
Hatachlorobenzene 10 330
Hexachlorocyclopentadiene 10 330
Hezachloroethane 10 330
Indeno(l,2,3-cd)pyrcnc 10 330
Lsophorone 10 330
Naphthalene 10 330
Nitrobenzene 10 330
N-Nitrosodipheniylanune 10 330* *
N-Nitrosodi-n-propylamine 10 330
Phenanthrene 10 330
Pyrene 10 330
1,2,4-Trichlorobenzene 10 330
4ZChoro-3-methylphenol 10 330
4-Chlorophenol 10 330
2,4-Dichlorophenol 10 330
2,4-Dimnethylphenol 10 330
2,4-Dinitrophenol 50 1600
2-Methyl-46-Dinitrophenol 50 1600
2-Nitrophernol 10 330
4-Nitrophenot 50 1600
Pentachlorophenol 50 1600
Phenol 10 330
2,4,5-Trichlorophenol 10 330
2,4,6-Trichlorophenol 10 330

CLP SOW - Pesticides and PCfls'

Aldrin 0.05 8.0
Alpha-BHC 0.05 8.0
Beta-BHC 0.05 8.0
Delta-BHC 0.05 8.0
Garnma-BHC 0.05 8.0
Chlordante
4,4'-DDD 0.10 16.0
4,4'-DDE 0.10 16.0
4,4'-DDT 0.10 16.0
Dieldrin 0.10 16.0
Endosuffan 1 0.05 8.0
Endosulfan U 0.10 16.0
Endosulfan Sulfate 0.10 16.0
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TABLE E.2 (CONTINUED)
1989 TARGET COMPOUNDS AND ANALYTICAL DETECTION LIMITS1  D

VOLK FIELD ANGB, WI
4'

Preacal Practical
Quantitatien Limit Qumatltatiom Limit

water Sample Soil Samples
(Ad/L) (od/kI)

CLP SOW. Pesticides and PCi. (Continued)

Endrin 0.101 16.0
Endrin aldehyde
Heptachlor 0.05 8.0
Heptachlor epoxide 0.05 8.0
Kepone
Methoxychlor 0.5 80
Toxaphene 1.01 160.0
PCB-1016 0.5 80
PCB-1221 0.5 80
PCB-1232 0.5 80
PCB-1242 0.5 80
PCB-1248 0.5 8o
PCB-1254 1.0 160
PCB-1260 1.0 160

E418.1 - Total Petroleum Hydrocarbons 1,000 10,000
SW9071 - Oil and Grease 1,000 10,000

E160.1 - Total Dissolved Solids 5,000 NA

Antimony (SW7040) 50 5,000
Arsenic (SW7060) 10 1,00
Beryllium (SWI79O) 5 500
Cadmium (SW7131) 5 500
Chromium (SW7191) 10 1,000
Copper (SW7210) 10 1,000
Lead (SW7421) 5 500
Mercury (SW7470/7471) 0.2 30
Nickel (SW7521) 10 1,000
Selenium (SW7740) 5 500
Silver (SW6010) 10 1,000
Thallium (SW7841) 5 Soo
Zinc (SW6010) 10 1,000

D

1 Specific quantitation limits are highly matri dependent. The quantitation linmts listed here in are provided
for guidance and may not always have been achievable.

2 Practical Quantitation Limits for soils are not the same as those reported in the 1989 QAPP. These are the

actual values reported by the lab. In all cases this limit is equal to or better than the Practical Quantitation
Limits requested in the 1990 QAPP. p

3 Practical Quantitaion Limits for soils are those requested in the QAPP. Due to the variability of the soil
matrx, the limit for any given sample may be either better or worse. The sample specific detection limits
never exceed the listed Practical Quantitation limits by more than 20 percent after adjustment for dilution
factors.

4 Reported practical quantitation limit for soils is at a dilution of 5.
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TABLE E.3

1990 TARGET COMPOUNDS AND ANALYTICAL DETECTION LIMITS1

VOLK FIELD ANGB, WI

Practical Practical
Quandtattion Limit Quantutation Limit

Water samples soea samples
(ueJL) (ug/ki)

SWIG10 Purneable Halocarbolms

Bcnzyl Chloride 1.0 5.0
Bromobenzene 1.0 5.0
Bromodichloromethane 1.0 5.0
Bromoform, 1.0 5.0
Bromomethane 1.0 5.0
Carbon Tetrachiloride 1.0 5.0
Chlorobenzene 1.0 5.0
Chloroethane 1.0 5.0
Chloroform 1.0 5.0
1-Chiorohexane 1.0 5.0
2-Chloroethyl Vinyl Ether 1.0 5.0
Chloromethane 1.0 5.0
Chlorotoluene 1.0 5.0
Dibromochloromethane 1.0 5.0
Dibromomethane 1.0 5.0
1,2-Dichlorobenzene 1.0 5.0 0
1,3-Dichlorobenzene 1.0 5.0
1,4-Dichlorobenzene 1.0 5.0
Dichlorodifluoromethane 1.0 5.0
1,1-Dichloroethane 1.0 5.0
12-Dichloroethane 1.0 5.0
1,1-Dichloroethylene 1.0 5.0
Trans- 1,2-Dichloroethylene 1.0 5.0
Dichloromethane 1.0 5.0
1,2-Dichloropropane 1.0 5.0
Trans-1,3-Dichloropropylene 1.0 5.0
1,12,22-Tetrachloroethane 1.0 5.0
1,1,1,2,Tetrachloroethane 1.0 5.0
Tetrachloroothylene 1.0 5.0
1,1,1-Trichloroethane 1.0 5.0
1,1,2-Trichloroethane 1.0 5.0
Trichloroethylene 1.0 5.0
Trichlorofluoromethane 1.0 5.0
Trichloropropane 1.0 5.0
Vinyl Chloride 1.0 5.0

Benzene 0.66 5.0
Chlorobenzene 1.0 5.0

1,3-Dichlorobeiuene 1.0 5.0
1,4-Dichlorobcnzene 1.0 5.0

Ethyl Benzene 1.0 5.0
Toluene 0.8 5.0
Xylenes (o, mn, p isomers) 1.0 5.0
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TABLE E3 (CONTINUED)
1990 TARGET COMPOU.NDS AND ANALYTICAL DETECTION LIMMIT1 )

VOLK FIELD ANGB, WI

Practical Practical
Quantitatiom Limit Quantitatlo. Limit

Water Samples Sodl Samples
(MZJL)(ug/kgj

CuP SO-W Semi-Volatite Ornmanc

1,2,4-Tziclilorobenmce 10 330
12-Dichlorobcnzene 10 330
1_3-Dichlorobcnzene 10 330
1,4-Dichlorobenzene 10 330
2.4,S-Trichlorophenol 50 1600
2,4,6-Trichlorophenol 10 330
2,4-Dichlorophenol 10 330
2A-.Dirnetthylphenot 10 330
2,4-Dinitroptienol 50 1600
2,4-Dinitrotoluene 10 330
2,6-Dinitrotoluene 10 330
2-Chloronaphthalene 10 330
2-Chlorophenol 10 330
2-Methyirtaphthalene 10 330
2-Methylphcnol 10 330
2-Nitroaniline 50 1600
2-Nitrophenot 10 330
3,3'-Dichlorobertzidine 20 660
3-Nitroaniline 50 1600
4,6-Dinitro-2-methylphonol 50 1600
4-Bromophenyl-phenylether 10 330
4-Chloro-3-miethylphenol (pana-chloro-meta-cresol 10 330
4-Chloroaniline 10 330
4-Chlorophenylphenyl ether 10 330
4-Methylphenol 10 330
4-Nitroaniline soN0
4-Nitrophenol s0 1600
Acenahthene 10 330
Accnapthylene 10 330
Anthracene 10 330
Benzo(a)anthracene 10 330
Bettzo(a)pyrene 10 330
Benzo(b)fluoranthente 10 330
Bettzu~gh,N)peylene 10 330
Bentzo(k)fluoranthene 10 330
Benzoic acid 50 1600
Bcnzyl alcohol 10 330
bis(2-chloroethoxy)metchae 10 330
bisg2-chloroethyl)ether 10 330
bis(2-chloroisopropyl)ether 10 330
bis(2-ethylhexyi)phthatate 10 330
Butylbenzylphthalatc 10 330
Chlysene 10 330
Di-n-butylphthalate 10 330
Di-n-octylphthalate 10 330
Dften~a,h)anthracene 10 330
Dibcnzfuran 10 330
Dicthylphthalate 10 330
Dimcethylphthalate 10 330
Fluorankthente 10 330
Fluorene 10 330
Haiachlorobenzene 10 3300
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I TABLE E.3 (CONTINUED)
1990 TARGET COMPOUNDS AND ANALYTICAL DETECTION LIMITS 1

"/1 VOLK FIELD ANGB. Wi 1

Practical Practical
Quantitatlon Limit Quantitation Limit

Water Samples Soil Samples
(ueJL) (Mg/kg)

CLP SOW Semi-Volatile Onmia"(Continued)

Heachlorobutadiene 10 330
Hexachlorocyclopentadiene 10 330
Hexachloroethane 10 330
lndeno( 1,2,3-cd)pyrene 10 330
Isophorone 10 330
N-Nitroso-di-n-propylamine 10 330
N-nitrosodiphenvlamine 10 330
Naphthalene 10 330
Nitrobenzene 10 330
Pentachloropheno| 50 1600
Phenanthrene 10 330
Phenol 10 330
Pyrene 10 330

CLP SOW - Pesticides and PCBs

Aldrin 0.05 8.0
Alpha-BHC 0.05 8.0
Beta-BHC 0.05 8.0
Delta-BHC 0.05 8.0
Gamma-BHC 0.05 8.0
Alpha Chlordane 0.5 80
Gamma Chlordane 0.5 80
4,4'-DDD 0.10 16.0
4,4'-DDE 0.10 16.0
4,4'-DDT 0.10 16.0
Dieldrin 0.10 16.0
Endosulfan 1 0.05 8.0
Endosulfan II 0.10 16.0
Endosulfan Sulfate 0.10 16.0
Endrin Ketone 0.10 16.0
Endrin 0.10 16.0
Heptachlor 0.05 8.0
Heptachlor epooide 0.05 8.0
Methoxychlor 0.5 80
Toxaphene 1.0 160.0
PCB-1016 0.5 80
PCB-1221 0.5 80
PCB-1232 0.5 80
PCB-1242 0.5 80
PCB-1248 0.5 80
PCB-1254 1.0 160
PCB-1260 1.0 160

E418.1 - Total Petroleum Hydrocarbons 1,000 10,000
SW9071 - Oil and Grease 1,000 10,000
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TABLE E3 (CONTINUED) 4
1990 TARGET COMPOUNDS AND ANALMTICAL DETECTION LIMITS1

VOLK FIELD ANGB, WI

Practical Practical
Quantitatlon Limit Quantitatlon Limit

Water Samples Soil Samples
(V/L) (ug/k&)

E160.1 -Total Dissolved Solids 5,000 NA
13 Priority Pollutant Metals( 2)

Antimony (SW6010) 50 5,000
Arsenic (SW7060) 10 1,000
Beryllium (SW6010) 5 500
Cadmium (SW6010) 5 500
Chromium (SW6010) 10 1,000
Copper (SW6010) 10 1,000
Lead (SW7421) 5 500
Mercury (SW7470/7471)( 3) 0.2 15
Nickel (SW6010) 10 1,000
Selenium (SW7740) 5 500
Silver (SW6010) 10 1,000
Thallium (SW7841) 5 1,000
Zinc (SW6010) 10 1,000

1 Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always have been achievable.

2 The extraction method for soil is SW3050, except for mercury. The extraction method for water is SW4030,
except for mercury.

3 Analytical methods shown are for water and soil respectively.

4 Reported practical quantitation limits for soils is at a dilution of S.

I
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FIGURE E.I
EXAMPLE OF A VOLATILE ORGANIC

INrIIAL CALIBRATION CURVE
VOLK FIELD ANOB, WI S

H Component 1:3 VINYL CHLORIDE

E
I 3.951916
G
H

] 2.789274

A
T
11.922375

0

.8873639

.1642886 *

3.3333341-82 .3333333 .6666667
.1666667 .5

AIIOUNT RATIO

Component Z = VINYL CHLORIDE
INTERNAL STANDARD CALIBRATION

LEVEL AMOUNT HEIGHT AMOUNT Ratio HEIGHT Ratio

1 1. 0000 1618Z 0. OZ33 O. 1643
2 5.0000 97852 (0. 1667 0.8874
: 10.0000 219787 0.3333 1. 9224
4 15.0000 3 ,315 1 0.50o0 2. 7293
5 20.0000 449479 0.6667 3.9519

Y = SLOPE * X + INTERCEPT

Height ratio = 5.7804E+00 * Amt ratio + O.O000E+O0 0
Amt ratio = 1.7300E-01 * Height ratio + O.O000E+00

R squared = 0.9971

E-51
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TABLE E.4
SITE 1, FIRE TRAININ AREA

SUMMAARY OF SOMl. ANALYTICAL RESULTS, 1989
VOLK FIELD ANGE, WI

VFI 53130 VP! 8316 Wi1 5317 881 VF1 5117 882 VF1 5313 SS! VF1 8318 SS2

Parainket CObP (1.0-3.0) (4.0-6.0) (1.0-3.0) (4.0460)

Dat Smpled 11/02/3 l/2U 11/02/ 39 111/0IIA2/39 11/02/89 11/02189

4 IC? Dimwlvd Motala - SWGOIO(UWVa
General U u U u U U
Chromi* 2300 2000 3200 1400 4600 1400
copper 1700 1200 1400 !000U 10000 U
Nickal 100013 !Oou 100013 100013 1100 U
zinc 3300 3400 3900 100013 44000 6700

Thallium - SW784l(us/ka 9201U 3M0 93013 9201 100013 a80u

Arsook - SWi7OEOugfta 920U 86013 92OU 9401U !Oou 88013

Mrciusy - SW7470/7471(mg/ka) 3013 3013 3013 303 30U 30U

Sdinlaum - SW7740(ug/kg 4601U 4301U 4601U 4701U 5001U 4401U

Load - SW7421(ualgU 1200 1600 2000 670 10000 12000

*VF1 S813 is aduplicate of VF1 S1116
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I ~TABLE E.4 (coat'd)6
SlTE 1, FIE TRAINING AREA

4 SUMM4ARY OF SOIL ANALYTICAL RESULTS. 1989
VOLK FIELD ANOB, WI

VFI 31119 381 V! 38119 882 FI 8R33 882 FI 83B20 SSl WFI 8320 382
paramel (0-2.0) (5.5-8.0) (5".5- )(4) (0-2.5) (5.5-.0)

De D Saaphd 11/07/89 11/07/39 11/07/89 11/07/39 11/07/89
H.Iagmsd Vaijiha - SWlOIO(qlkg

DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
Giwmarm Ufl UJ2 U12 UJ2 UJ2
Bromodichloroumedmaa u U U U U
Carbon Tetz~cotlde U U U U U
1, 1, I-Trihotoediam U U U U U

Aromoc Voaiglk - 83VA20(UgJ
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
OenstaI U U U U U
Chlorobmazem Ui2 Ui2 UJ2 UJ2 UJ2
1,2-Dicblorobuazaa UJ2 UJ2 U12 UJ2 UJ2
1 .3-Diclaorobcamo UJ2 UJ2 UJ2 UJ2 UJ2
I .4-DkchorobGAWzn U.12 UJ2 Ui2 UJ2 Ui2

*Tolums 1112 5.512 U U 5.5

Towl Purolmam Hydrocarboms U U U U U
E418. 1(ug/ka

Se=ivdmLWi Orpalca - CLP 30W(uGWWg
DETECTION LEVEL MULTIPLIER 1.06 1.06 1.03 1.12 1.03

Beezo(B)fluorandwm UJ2 U U UJ2 U
Bauzok)fluorsndhee UJ2 UJ2 Ui2 Ufl UJ2
B0WAo(a)rjfyrm UJ2 U U U12 U
Daazo(s.hJi)perylew UJ2 U U UJ2 U
Dibaao(a.h~enhracme UJ2 U U UJ2 U
Dibutyl phthalaw U UJ2 UJ2 U UJ2
3.3-Miblorobenzidins U Ui2 132 U UJ2
Di-ft-ocqtlphbaliac 112 u U U12 U
Hexachlorocyclopaftmdlaa U UIJ2 Ui2 U 1332
Indwo (1.2.3-od) pyrmaw UJ2 U U 1332 U
2,4-Diairophemol U U32 132 u UJ2
Pyleme U U32 U132 U UJ2
bis(2-Ch~otolmopwo~l)utbmr U UJ2 1332 U 1332
N-mitroso-di-n-rplamn u UJ2 1332 u UJ2

I4-Nbzapheaio u 1332 1332 u UJ2
4,6-Dintro-2-methylpbmol U UJ2 UJ2 U UJ2

Lmd - SW7421(oWVu 2200 2700 2200 3700 920

(a) - Dupllca. of VFI-8319-SS2
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TABLE E.4 (cont'd)4
SrrE 1. FIRE TRAINING AREA

SUMMIARY OF SOIL ANALYTICAL RESULTS, 1989 A
* ~VOLK FIELD ANOB. WI

VI S3221 81 WFI 3821 882 VFI 8336 882 VWI S322 881 Il S8522 882 WIl 8837 882 i
Psraummr (0-2.5) (5."-.0) (S.1-3.00) (0-2.5) (5.5-1.0) (S.5--S.O0)(c

Dde Sampld 11/07489 11/07/89 11/07489 11/074S9 11/07/49 11/07489

Hdohgbd Voistift - 8WIOl(Ug/ka
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0 1.0
Gemin UJ2 1)32 1)32 1)2 UJ2 1)32
B3omdichocom -wa U 1) 1 U 1) 1
Carbon Tetrachloride 1) 1) 1 U U U
chloroform 1)32 1)32 Ufl 1)32 1) U

41.1.1-Trichlorcethane U 1) U 1) U 1)

Aroomi Vomlets. - SW3020(u&Ug
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0 1.0
Gowdn 1) 1) 1 U U u
Chlo~rwbeezen U32 Ufl U32 1)32 1)2 1)32
I ,2-Dichlorobuazene 1)2 1)32 1)32 1)2 1)32 132
I .3-Dichlorobammz 1)32 1)32 132 1)32 132 U1)2

o1 .4-Dichlorobeanum 1)32 UJ2 1)32 1)32 UJ2 1)32

Told Fwalwa Hydrowubomu-6419. 1(ug/kg U U 1) 1) 1 U

Sembivoats Orymics - CLP SOW(ouglg
DETECTION LEVEL MULTIPLIER 1.06 1.06 1.03 1.06 1.06 1.03
General 1)2 1)32 1)2 U U 1)12

Ania)o 1)3J2 1)32 U U UJ2
4 mz-o(a~dbhnccm U 1)32 132 1) 1) 132

Bento(B)fluorantheme 1)2 1)32 132 U1)2 U 1)32 0
Bmow(k)1luoranthea. 1) 1)2 1)32 1)2 U 1)32
Dntzo(eapyreae 1) 1)2 1)32 1)32 1) 132
Dazzo(.g.hJ)pufylai ) 1)32 1)J2 1)32 1)32 132
Butylbanzylphthulate 1)32 1)32 1)32 1) 12 1)32
bis(2-CblotoothyI) ethe 1) 1) 1 U U U

*bis(2-Chlovoisoproqy1) other 1) 1) 1 UJ2 1)32 1)
Chrysawi 1) 1)2 132 1) 1) 132
Dibeszo(a~h~aihra nem 1)32 1)32 1)32 1)32 1)2 132
Dibutyi plitbulmes U Ufl U32 1)32 U 'Jfl
3.3-Dichlorobancidins 1)32 UR UR 1)32 UR UR
2.4-Dinitrotolums 1)12 1)32 U32 U 1)32 1)32

'- IcJ- p 3th" U 1)32 1)2 1)32 ) 1)32
Biw(2-tdlylhvxyl)phthslxt* 1)fl 1)2 1)32 U 1)32 1)32
Hexachlorocycoeaim I1)32 132 1)32 UJ2 U 1)32
IHeiachlwodwau s U U ) 1) 1) 1
laesmo (1.2,3-ed) pyrms 1)32 132 1)32 132 U1)2 1)32
N-Nl- * " 's-a U 1)32 1)32 1 U 1)32
N-Nitrosodi-N-Propylaminls U U U 1)32 1)32 U
PheMajaruM 1) 1)2 )32 1) 1) 132
Pyres 1) 1)2 1)32 1)2 U 1)32
2-Chlorophemol U U 1) 1) 1) 1
2,4-1lllobaaol 1)32 1)32 132 1)32 132 132
2-M.UayI-4.6-dinitropliano U 132 1)32 1)32 1) 132
4-Nitropbmaal U.12 1)2 )32 U1)2 132 1)32
peatewo~~ U 1)52 U132 U U 1)32
Phenol U U U 1) U U

4Lead - SW421(vsftm 4300 1300 1300 10w 1300 1100

(b) - Dupldicas of VF 1-8321-882. (c) - Duplicate of VPI-SB22-882.
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TABLE EA4 (coat'd)
SITE 1, FIRE TRAINING AREA

SUMMARY OSIL ANALYnCAL RESULTS, 989

VFI 33238831 VFI 8823882 VFI 8323 S383 lSASI ~ l S
Parainbr (0-2.5) (5.5-.0) (10.0-12.5) (0-2.0) (5."4.0)

Da &=ie 11/07/99 11/07/89 11/07/89 11/07489 11107489
Hgopmod Vakda - SWSIOO(oUg~a

DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
Gen"~u UJ2 112 1112 112 Un2
Bromodfichlorouethan U U U U U
Carboa Tgrwchorida U U U U U
Chlwofofom 1132 U U UJ2 1132
1,1w 1-Thchloroelhaa U U U U U

Azo~c VoImti - SWW102~ug/k
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
aenara U U U U U
Chlorobanazwe 1132 1132 1132 112 UJ2
I ,2-Dichlordmwmzea 112 1132 132 112 1122
I .3-Dkdaorobaizen UJ2 1132 1132 112 1132
I ,4-Dkchofobmmzemm UJ2 UJ2 112 UJ2 1132

Tood Peftolamn Hydnrocmbon-E4tl. 1agu g 4850M U U 660,000 1ow00000
8emhvoi~sm Orgeaka - CLP SOW(ugikg

DETECTION LEVEL MULTIPLIER, 1.12 1.06 1.06 1.06 1.06
Gum.] U U 1132 U U132-cnd UJ2 U 1132 UJ2 1132
Aaoaiphthylaem 112 U 1132 1132 Ufl
Bftfzo(3)fluorughea U 1132 1132 U 1132

umzo(s.h~i)PNYIemm 112 U Ufl U 1132
Dutylbaazylphlabtal 113 U32 1132 U UJ2 0
bis(2-Chlorouthozy)medaane U U 1132 U U
bimg2-Chloroeehyl)oher U U 1132 U U
bis(2-Cblotoifoprojpy4) ether Ufl U UJ2 U U

2-Chlorompbtham 1132 U U32 U32 1132
Dibeuzo(a~h)aathracmtg 112 11J2 1132 U U32
3.3-DIckthoraobed1ne UR 1132 Ui U 1132
Diathyl Phihalae Ufl U 1132 113 1132
2.4-Diaftrotolum 1132 U 1132 Ufl 1132
2.6-Dinitrotoluemn 112 U UJ2 1132 1132
Dhs(2-ejlhyluyl)phu~t.ý 1132 UJ2 1132 650 110012
ffexchlorobý U U32 U12 U 1132
Hoxachos bA dm U U 1132 U U
Hacorccouain 1132 U Ufl UJ2 1132
Huachlorooduma U U UJ2 U U
Indmo(I.2,3-'cd)rmw UJ2 Ufl Ufl U 1132
1uophoroma U U 1132 U U
Napbdiamm U U UJ2 U U
N* robuv -, U U 1132 U U
N-Nitromodi-N-Propyalam 1132 U 1132 U U
1.2.4-Triddorbmin U U 1132 1 U
4-Cbloro-3-=sfylpmoi U U UJ2 U U

*2-Choropbmol U U 1132 U U
2,4-Dkcboropiama U U 1132 U U
2. ..Dluaylpbt U U UJ2 U U
2.4-D'"Itrpio I1132 U 1132 UJ2 UJ2
2-Nitrphsid U U Ufl U U
4-Nknbmda~ UJ2 Uf2 Ufl 1132 UJ2
Phanol U U UJ2 U U

4 2,4.5-Trkbkopqbmol Ufl U Ufl 1132 U12
2.4.6-Trlchlropbemoi 112 U 1132 Ufl 1132

Lead - SW7421(oglka 4400 2000 1300 7600 3300
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TABLE E.4 (ccuit'd)4
SITE 1. FIRE TRAININ AREA

SUMMWARY OF SOIL ANALYTICAL RESULTS, 1989
VOLK FIELD ANOB, WI

WIl S325 881 WI S325 S82 VF S832688 WI VlSB26 882 VFI S827881I
Parambrw (0-2-0) (5.5480) (1.0-2.0) (5.5-.0) (0-2.0)

Dd -wq 112/9M 11/28m I1os/39 I UOS/3 l1 O8

Kugoped Vaktin SWIOIO(&Ug4
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
Goamw~ Ufl UJ2 UJ2 UJ2 UJ2
flromodichkworoaeda U U U U U
Caibos Tetraco U U U U U
1. 1. I-Trhckwo~dhaa U U U U U

Amodc Vohism - 3W120u&ihj
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
Oewnai U U U U U
Claloobizom UJ2 UJ2 UJ2 UJ2 UJ2
I ,2-Dkcblowbazmm UJ2 UJ2 UJ2 UJ2 Ui2
I .3-Dkclorobmmen U32 Ui2 Ui2 UJ2 UJ2
I 4-Dk~)Irobmzoag Ui2 UJ2 UJ2 Ui2 UJ2

Tdd Plahu Hydigagba 730,000 1.350.000 20,000 36,000 U

8.mbindle~ Orgmim - CLP SOW(ugW'ka
DETECTION LEVEL MULTIPLIER 1.03 1.06 1.0 1.06 1.04
on,"a U U U U U
Dmzo~a)Aatbraccs U U UJ2 Ufl UJ2
Bmzo(8)flUorWAthm U UJ2 U12 Ui2 UJ2
Dhmz(k)fiuorWthemw U UJ2 UJ2 UJ2 UJ2
Bemzo(a)pyruas U U32 U32 1132 UJ2
flmo(a.b.0m~uytme U 1132 1132 Ufl 1112
Iuvtylbamylplialt U U UJ2 UJ2 1132
Ckzyums U U U UJ2 UJ2
Dbuzzo(*.h).dw@=w U 1132 1132 UJ2 UJ2
3.3-DlcMotaobmziine U U U 1112 1132

D- I '' U 1132 1132 UJ2 1132
bis(2-styhsyie~)pIhawmt. U U U UJ2 UJ2
Indmo(1.2.3-cd) pyrone U UJ2 UJ2 Ufl Ufl
twhmmota U U U32 UJ2 Un
Nq6&skm~ U U 1132 Ufl UJ2
Nknoxmmzu U U Ufl Ul 1132
Pyufm U U UJ2 113 Un2
1.2.4-Trlcblcobmus U U Un2 UJ2 1132
2.4-DWWA~hy~md U U U32 UJ2 1132
2,4-D~akophimal 112 1132 U32 UJ2 1132
bimg2-Chloros"dbywiu U U 1132 UJ2 UJ2
N-aitroeo-di-a-wpybuwla U U Ufl U32 U12
4-Nkopbamol 11 1 U.12 Uf2 U32
4,6-Dlntr*-2-nmaiylpbmo U U Ufl Ufl UJ2

Looi - SW7421(q/kg&) 370 is=0 13000 4200 1700

E-56



TABLE EA (cmat'd)
SITE 1, FIRE TRININ AREA

SUMM4ARY OF SOI1L ANALYTIAL RESULTS, 1939
VOLK FIELD ANGB, WI

VFI SJ27 332 VFI S333 Wl 5323 531 VI 5323 582 VFI 5329 531
Paranmar (5.5-.0) (S."-.OXd) (0-2.5) (5.5-.0) (0-2.0)

Deft Sampled I11/0149 I I/06W9 11107/49 11/07/89 1 1/069M
Halosemld Voledle - SWSOlO(mtkg

DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
4Gemn" UJ2 UJ2 UJ2 1)12 UJ2

Broiaodicblocomaban U U U U U
Carbon Teirnchoride U U U U U
Chloroform U.12 1)12 U 1)12 1)32
Dibromodalorousehast UJ2 U U12 1)12 1)12
I ,3..Dkcboropropyton 1)12 1) 1)2 1)12 112
Tatracillogoathene 1)12 1) 1)2 1)2 1)32
1. 1. 1-Trichloroelhans U U U U U
1. 1,2-Trkidborceuthane Ufl U 1)12 1)2 1)12

Trkchoroetham. UJ2 U 1)32 UJ2 1)12
Aromai Volatesu. - 3W3020(vg/ku

DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
Gen"J U 1) 1) 1 U
Chlorobenzai U12 1)12 1)12 1)12 112
1 .2-Dkchorobaizem. 1)2 U.12 U.12 1)32 132
I .3-Dichloroxanzent 1)32 1)32 UJ2 1)32 1)12
I .4-Dichlorobaizeme UJ2 1)12 1)12 1)2 U12

Total Pdraolmm Hydrocarboma U U U U 38M0
E413.1(ugskg

Samivaidee Orgamita - CLP SOW(ugua
DETECTION LEVEL MULTIPLIER 1.06 1.03 1.03 1.06 1.03

4Gemnera U 1)12 U 1)12 U 0
Anduwnms U UJ2 U 1)32 1)12
Be~zo(B)flUorWAnhen U 1)12 1)32 UJ2 1)
Baazo(g~hji)peryten. U U.12 U 1)12 1)12
bin(2-Clmloroesoxy)suctitm U 1)12 U U U
bin(2-Chlorouthyl) bethe U UJ2 U U U
bis(2-Chloroiaopropyl)ether U Uf2 U U U
Dibaazo(a.b)mnhrcn U 1)32 1)12 1)2 112
Dibutyl plihalate U 1)2 U 1)12 112
3,3-Diclulorobanzidins U 1)12 U12 UR 1)12
Hezachlorobanuzen U UJ2 U.12 U1)2 1)32
H.2aclosobtatadlaes U U12 U U U
Hexchlorcedunns U UJ2 U U U
Indeno (1.2.3-ed) pyraw U 1)3 Ufl UJ2 1)32
Inopimoroas U UJ2 U U U
Naplihaem U UJ2 U U U
Nkrobaums U U.12 U U U
N-NllroeodlpbI ylamine U W)2 1) 1)2 1)32
N-Nitzoeodi N-Propylamins U U.12 U U U
Pbmanhrais U 1)32 U 1)32 1)32
1.2.4-Trichlorobanims U UJ2 U U U
4-Chloro-3-mathylplised U U32 U U U
2-Chloropbinaol U 1)32 U U U
2.4-DlchlorophmsoI U 1)32 U U U
2.4-Dimefihylpbmol U U.12 U U U
2.4-Dinitrophesol 1)12 Ufl U UJ2 1)12
2-MyI~-4,6-.dinirophasol U Ufl U UJ2 1)32
2-Nitroplmean U UJ2 U U U
4-Nitopbmmol U UJ2 1)2 UJ2 1)32
P. - idn MIoplmol U Ufl U Ufl U1)2
Phima U U2u U U

-U U32 UJ2 UJ2 U
bha(-EdqlhoAiy)phhali U U32 U1)2 U)32 U
2.4,5-Trichloropbmld U Ui2 U U1)2 1)32

Lead - SW7421(ugfta 1')57 1200 2700 1500 170D

(d) - Duplicate of VFI-35W17-53Z.



TABLE E.4 (cmat'd)
SITE 1, FIRE TRAINING AREA

SUMMARY OF~ SOIL ANALYTICAL RESULTS, 1989
VOLK FIELD ANOB, WI

VFI 8829 382 VFl SB30 831 VF 83B30 882 VPI S531 883 VFl S831 882
Parmains (5.5-SO0) (0-2.0) (5."-.0) (0-2.0) (5.5-8.0)

Dae. Sainph 11/06/89 11/08/39 11/06/39 11/09/89 11/08119

Nalogemeind Voijim - SW3010(ug/k)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
Gineaul UJ2 UJ2 UJ2 Ui2 UJ2
Bromoidzlorondmean U U U U U
Carbon Tusraclotid. U U U U U
Dibromochlozouahane U U U U U
1.3-Dkchozopropylsn U U U U U
Tesah~oroeshmae U U U U U
1.,1. I-Trkwhorooedam U U U U U
1, 1.2-Trihoroothan. U U U U U
Triioroadmse U U U U U

Arommkc Vaktivm - SWI020(ugIhaJ
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
Geneal U U U U U
Chlorobeumzua UJ2 U12 U.12 Ui2 Ufl
I .2-DichlorobOAMza Ufl UJ2 UJ2 Ui2 UJ2
I .3-Dichtorobenaaz Ui2 UJ2 U.1 UJ2 U.12
I ,4-Dlchloroabmzm UJ2 UJ2 Ui2 UJ2 Ufl

Total Pwoimw Hydrocarbons200 24000 260 28000 U
E418.I(ug/kg

Smsivolswe .Oml - CLP SOW(ug/hg
DETECTION LEVEL MULTIPLIER 1.06 1.06 1.06 1.06 1.06
General U U U U U
Daazoa)Aothracm UJ2 UJ2 UJ2 U 1132
Beamo(B)fluoranhme U32 Ui2 U.12 UJ2 UJ2
Benzo(k)figoranthene UJ2 UJ2 UJ2 U.12 U

amzo(a)pymem 1132 Ui2 1132 Ufl U
Bcuzo(&.h.i)pvrylew 1132 1132 1132 12 U
Butyibenzylphthalat UJ2 1132 UJ2 U U32
Chryama. U 1132 U U U
Dibwa~azoh)&ndhrcen. 112 1132 132 1132 U
3.3-Dkchorobmuuidint U 1132 U U U
Di-n-otyphthala. U12 1132 U32 1132 U
bWa2-otkylhmxy~qtmhahate U 1132 11 U U
Indmwo(1,2.3-4d pyram Ufl 1132 U32 1132 U
ImoIiorome U.12 UJ2 UJ2 U UJ2
Naplithama 1132 UJ2 U12 U UJ2
N"omza ,132 1132 1132 U 1132
pyrans UJ2 U132 1132 U 1132
1.2,4-Thchorobenzen UJ2 11J2 1132 U UJ2
2,4-Dlchloroplmmoi 11 U U 1132 U
2.4-D~wftsh mnbuoI UJ2 1132 Ufl U 1132
biA(2-ClulorosthyI)Wws U32 UJ2 1132 U 1132
N nksomo-d1-n psopylamine 1132 Ufl U32 U UJ2
2,4-Dlakwpb~mo UJ2 U.12 UJ2 U 1132
4-Nkropbesol UJ2 U132 1132 U U32
4.6-Dbniro-2-mothylphmnol U.12 U.12 1132 11 132

Lmd - SW7421(ualkg 730 2700 1700 2200 750

E-58



SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, 1989

-VOLK FIEUD A .W

Geofd U Un

BromformUfl Un2 U2 J

ETCTloroor LEE UTILE 1.0U 1. 1.0U
2-hormthylvi te Ufl Un Ufl UJ2

ELhlormtanem Un U2 U2 U2
To-clums tan 4.61 U2 U2 UJ

Xyicloroo2.612 U U 3.19

Tinyl ChoriohmHdeoaba 41 (L U2 Un U2 U2

SAio&VohleOatiles - CL? OWog/L)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0
General U.1 U2 U2 UJ
Diotakslhhlt U2J U U 3.12
buE-thylhonesy~hhlt Uf Uf Uf UJ

Toluene U.) U U U
Conpe 2.13 U U U.1

ToluParlount-ydrcarons- E18.g/L) U U U U

ToauuDmoloc Soid -SE160. Iug/L U3 17 U U3

Messiuoya-ilW O7p7ics(- CLP U U U UL

GeneralumST (L U U U U

LeP b-Sw 42(ugL) 13 24 5.6g/L

Gonad U E U9
coppr 13U U

zin 0 09 so 6 0 7



TABLE E.6
SITE 1. FIRE TRAINING AREA

SUMMARY OF GROUNDWATER SAMPLE RESULTS, 1990 )
VOLK FIELD ANOB. WI

VFI-MWS VF1-MWS
paranN.4. WI-MWI VFI-MW2 FI-hWIl3 VFI-MW3 VFI-MW4 ix 2X VF1-MW5

Dde Sampled 11/05M9 IM1/790 11/07/90 11/07/90 W0/OW 09/25/9 140/902 11/08/90
Halogngead Valatiles - SWSOIO(iag/L)

DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 100.0 100.0 1.0 1.0 1.0
OUasraI U U U U U U U U
Uromotbrm UJ2 Ui2 U12 U.12 Ui2 U12 WJ2 Ui2
Bromomulhims UJ2 U.12 UJ2 UJ2 UJ2 UJ2 Ui2 J
Chiorobegizmme UJ2 U U U U UJ2 UJ2 U
2-Chloro~ehylvmnyl Ether UR UR UR UR UR UR UR UR
Chloromeume~ae U12 UR UR UR UR UJ2 UJ2 UR
Dibromochloromethane U U U U U U Ui2 U
1.2-Dichlorobenzene U U U U U Ui2 UJ2 U
1.2-Dichlorouthane U U U U U UJ2 UJ2 U
Dichlorometmane UJ2 U U U Ui2 U UJ2 U
1,3-Dichloropropylen U U U U U U 1312 U
1. 1.2.2-Tetrachloroethane U.12 U U U U U UJ2 U
Tetrachloroethene U U U U U U U.12 U
1. 1.2-Trichloroethane U U U U U U 1332 U
Trichloroethaae 1.7 U U U U U U U
Vinyl Chloride U UR UR UR U U U UR

Aromatc Voldile. - 5V4020(ug/L)
DETECTION LEVEL MULTIPLIER 1.0 1 1.0 100 100.0 1.0 1.0 1.0
BeAazee 37 U U 2.60012 1,300 U U U
Chlorobenumne UJ2 U U U U U U U
1.2-Dichlorobenzene U U U U U UJ12 1312 U
1,3-Dichlorobenzene U U U U U U U U 0
I,4-Dichlorobmnzaen U U U U U UJ2 1312 U
Ethylbeazene 5.3 U LI 15M12 370 U U U
Toluene 2.7 1.3 0.95 1.200 770 U U U
Xylem.. 1.7 U U 140 1100 UJ2 U U

Tatal Pstrok.ma Hydrocarboas U U 2,300 1,600 5.200 NA NA U
£413. 1(ug/L)

sewMev~ i Orwanics - CLP SOW(UgIL)
DETECTION LEVEL MULTIPLIER I I 1 10 1 -

Baan Neutral General U U U U UR NA NA U
Acid Genral U U U U U NA NA U
Dmnzo(k)flouranthene U U32 UJ2 Ufl2 UR NA NA UJ2
3.3'-Dichloroboazidine UJ2 U.12 UJ2 U UR NA NA U
Hexachlorocyclopentadicae 1312 1312 UJ2 U UR NA NA U
Naphthalen W1 U U U 92J4 NA NA U
2.4-Dinitropbeanl Ui2 Ui2 Ui2 U UJ2 NA NA U
Dimethylphdmalts U U U UJ2 UR NA NA 1312
2-Mehlakhl U U U U 3314 NA NA U
4-Chloiopbanyl-phmmylaoher U U U Ui2 UR NA NA UJ2
3-Noaitrasga U UJ2 U.12 U UR NA NA U
4-Nitomnliins Ufl 1312 U12 U UR NA NA U

IC? Dbewhd Moeals - SW6OIO(uujL)
Geam" U U U U U NA NA U
Nicke U U U U 11.4 NA NA U
silver UM4 UM4 UM UM4 U3 NA NA UM4
zinc U 41.6 U U U NA NA 16.5

DbluaW Tbellicin- W7341(ugJL) U U U U U NA NA U
Dlimolved Aramdc -SW7060(v@1L) U U U U 30.51 NA NA U
Dlina-ovd Mureasy-SW7470(ug/L) U U U U U NA NA U
Dimalved Sdabm- SW1740(uuJL) U U U U U NA NA U
Diualved Load -SW742I(og/L) U U U U U NA NA U
Total Dboolved Solids - E160. 1(ug/L) 67.000 59,000 63,000 120.000 330,000 NA NA 17.000

*Duplicaet for VFI-MW2. E-60



m ~TABLE E.6 (cant'd)0
v SITE I, FIRE TRAINING AREA

SUMMARY OF GROUNDWATER SAMPLE RESULTS, 1990
VOLK FIELD ANOB, WI

pwasnoum VFl-MW6 VFl-MW7 VFI-MWS VFI-MWd9 VFI-MWIl44 VFl-MWWI VFI-MWI I

De fw11107/90 11/0V/90 11/0MA 11/0MO 1110690 tl/06M9 11/06/9

Halosemaed Voldles - SWSOIO(vgIL)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0 1.0 1.0

amieral U U U U U U U
Drosoform UJ2 UJ2 UJ2 UJ2 UJ2 UJ2 UJ2
Drommommedian UJ2 UJ2 UJ2 UJ2 UJ2 UJ2 UJ2
2-Cbloroethylvinyl Ether UR UR UR UR UR UR UR
Chloromuthmn UR UR UR UR UR UR UR
Vinyl Chloride UR UR UR UR UR UR UR

Aromatc Vdailm - SVWIugOq/L)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Generul U U U U U U U
Deezwes U U 3.1 U U U U
Chlorobeuzene U U UR U U U U
Edaylbenzene U U Ufl U U U U

Total Puurelemm Hydroemcaron 4.000 2.400 U U U U U
1418. 1(ug/L)

Semivklgil Organics - CLP gOW(mg/L)
DETECTION LEVEL MULTIPLIER I I I I I II
Ban Neutral Chnral U U U U U U U *
Acid General U U U U U U U
Beazo(k)ilourantbhma U.12 U2 U U UJ2 U UJ2
Baizo(X.h.i)perylai U U Ui2 UJ2 U Ui2 U
D*bazo(a,h*anthaceae U U UJ2 UJ2 U U.12 U
Haxhlorocyclopeamadieio UJ2 UJ2 U U UJ2 U U
Indeno(1.2.3-cdfpyreme U U Un2 UJ2 U UJ2 U
2.4-Diairopbenof UJ2 UJ2 UJ2 UJ2 UJ2 UJ2 U
Penacfadlorophenol U U 13J U U U U
Dlmetkylph&tbul U U U U U U U12
4-Chloroplmmyl-pbuiyl other U U U U U U UJ2
2,4.5-Trichlorophaoud U U U.12 UJ2 U Ui2 U
pm"es U U UJ2 UJ2 U UJ2 U

Wuybaazylpihuabte U U UJ2 UJ2 U UJ2 U
3,3-Dichlorobauzidins UJ2 UJ2 Ui2 U.12 UJ2 UJ2 U
3-Nitroenfiin UJ2 Ui2 U U UJ2 U U
4-Nitromaillas UJ2 UJ2 U U UJ2 U U

ICP Dboolved Mebigs - 5WWEIO(vgAL)
Genera U U U U U U U
Nckam U U U U U U U
salver U34 U14 UM4 UM UM4 UM4 UJ
zinc 11.3 21.2 16.4 18.$ 16.5 36.8 16.8

Dbudvedfl.I@nm - 3W784I(uaJL) U U U U U U U

Dimbdad eArsomle- 3W70W0(uaL) U U U U U U U
Dhbaayed Mbluey - MW470(vJL) U U U U U U U

DkiinWe Simim - SW7740(uaJL) U U U U U U U

D~olved Land- SW7421(ug/L) U U U U U U U

Told Dbmeiwd Solis 2S.000 51.000 37.000 30.00 22,000 33,000 25.000
E160. 1(ugdL)

*Dupicatefor VFl-MW9.

E-61



TABLE E.6 (ccmt'd)
SITE 1, FIRE TRAININ AREA

SUMM4ARY OF GROUNDWATER SAMPLE RESULTS. 1990
VOLK FIELD ANOB, WI

VFI-MWI2 VFI-MW2S
Pwatmau Ix IX* VFI-MW12 VFI-ETI VFl-ET2 VFl-ET6 VFl-ET7

DetSempled 10110/90 1W0/10m 11/07M9 10/24/90 11/06/90 1 1/06M9 11/07/90

Hgahambd Volgme - 3W8O10(au/L)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0 1.0 1.0
General U U U U U U U
Broimotorm U.12 UJ2 UJ2 UJ2 UJ2 UJ2 UJ2
Brooinoatumn UJ2 UJ2 Ui2 UJ2 Ui2 UJ2 UJ2
Chlorobeuzame UJ2 U.12 U U U U U
Chlorouihane UJ2 U.12 U U U U U
2-Chloroothylvinyl Ether UR UR UR Ui2 UR UR UR
Chloroaedumn UJ2 UJ2 UR UJ2 U.12 UJ2 UR
1.2-Dichlorobenzole Ui2 UJ2 U U U U U
Dichloromethmm U U U U UJ2 1112 U
i,3-Dichloropropylmw U2 U.12 U U U U U
Vipyl Chloride U U UR U U U UR

Arometc Volduis - SW1020(ug/L)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0 1.0 25
General U U U U U U U
Benz.. U U U U U U 712f
1.2-Dichlorobazente 1312 U.12 U U U U U
1.4-Dichlorobenzem U32 1312 U U U U U
Etlkylbenzene U U U U U U 542
Toluam U U U U U U 200
Xykaae U U U U U U 230

Toemi Puetrolum Hydrocazboaa NA NA 1400 U U 2700 U
5413. 1(ug/L)

Seelvolislc Orgamdcs - CLP SOW(ug/L)
DETECTION LEVEL MULTIPLIER -- 1.0 1.0 1.0 1.0 1
Galatil NA NA U U U U U
Daaza(k)flourantbene NA NA Ufl U U U UJ2
Bmmzo(g.h.i)perylaae NA NA U U 1h12 U12 U
bis(2-ethylhsxyl)plithmhate NA NA U 67U3 U U U
Hexachlorocyclopemtedeime NA NA U312 U 1312 1312 U.12
Naphlbtalene NA NA U U U U gi
2.4-Dilnitropbenol NA NA UJ2 U UJ2 1332 UJ2
3,3-Dichlorobenzidins NA NA 1312 U U U 1312
3-Nitromneline NA NA U.12 U U U UJ2
4-Nitoaniline NA NA U132 U U U UJ2

ICP Dbeilved Mettle - SWEOIO(ug/L)
Gentera NA NA U U U U U
Sliver NA NA UM4 UM3 UJ4 131 JJ4
Zinc NA NA 20.7 19.3 U 22.6 14.1

Diol"W ThaIllin - W7$41(ug/L) NA NA U U U U U

Dkowd~Armadnc- 3W7060(agIL) NA NA U U U U U

Dfaioved Meruruy- SW470(ugL) NA NA U U U U U

DbeevedSelmi- SW740(ugWL) NA NA U U U U U

Dbolal eLend -SW7421(ug/L) NA NA U U U U U

Total Deinoval Scds NA NA 42,000 42,000 45.000 73,000 67.000
5160. 1(UglL)

*Dupilcis for VFI-MWI2-IX. E-62



TABLE E.70
BASE PRODUCTON WELLS AND BASE BOUNDARY WELL

SUMM4ARY OF GROUNDWATER SAMPLE RESULTS, 1990
VOLK FIELD ANGB, WI

Parawmotr VP 1-BPW-1 VFI-RF'W-2 VFI-BPW-4 VFI-BPW-70 VF92-MWI

Dde Samle 11/09/90 11/09190 I11/09/90 I11/09/90 10/2690

Haknogdod Volatile. - SW$OI0(u/1L)
DETECTION LEVEL MULTIPLIER 1.0 5.0 1.0 1.0 1.0
OWAMIe U U U U U
Dromoform UJ2 U.12 Wj2 UJ2 UJ2
Dromometbane U.12 UJ2 UJ2 U.12 UJ2
Chloroform U 86 U U U
2-Chioroedaylvinyl Ether UJ2 UR UR U.12 UJ2
Chloromuthans UR U.12 UJ2 UR U.12
Dichloromethane UJ2 U.12 U.12 UJ2 U
Vinyl Chloride U U U U U

Aromatic Volatile. - 8W1020(ug/l.)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
cencral U U U U U

Total PdatlaunHydrocubous U U U U U
641.1. (ugL)

Seadvoatlile Orpoics - CLP SOW(uI/L)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
General U U U U U
8ca;WB()flouranthaew U U.12 U U U
Benzo(k)flourandmwn U U.12 U U U
BCK7zo(e)pyrGC U .132 U U U S
Denzo(g~h,i)perylene U U.2 U U U
Dibcuzo(a.h)anduwnca U UJ2 U U U
Di-n-octylphthalate U U.12 U U U
Hemrchloroethane UJ2 Ufl UJ2 U.12 U
Indeno(1.2.3-cdfpyrem U 1332 U U U
2.4-Dinitrophenol UJ2 U Ui2 U.12 U
2-Mcthyl-4.&-dinitopmol UJ2 U UJ2 UJ2 U
4-Nitrophenol UJ2 UJ2 U132 U132 U
Benzoic Acid 1332 U U132 UJ2 U
Dinuthylphtlulate U UJ2 U U U
Fluorcue 1332 U U.12 1332 U
3-Nitrooniline UJ2 U UJ2 UJ2 U
4-Cbiorophenyi-phmnyl ether U U.12 U U U
4-Nitroaniline U12 U 1332 Ui2 U
2,6-Dinitrotoluaw U UJ2 U U U
Chrybefe U 132 U U U

ICP Dwinoved mimb - SWEOIO(ug/L)
Gen"ra U U U U U
Coppor 120 U U 269 U
Silver U134 UM3 UM3 UM4 UR
zinc 28.9 1160 U 72.2 U

Dbled Thellham -SW7541(agIL) U U U U U

Dbwived Arseni - SW7060(og/'L) U U U U U

Dkolved Mmecwy - MW470(ug/L) U U U U U
Dloimalva Soluslna - SWT740(ug/L) U U U U U

Dimaive Lad - SW?421(ug/L) 25.5J4 U U 27.934 U

Totld Diucived So"id - E.160. 1(og/L) 37,000 40,000 230.000 30.000 150.000

*Dupliacae for VFI-BPW-I
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TABLE E.84
SITE 2, FORMIER LANDF]ILL C

SUMMARY OF SOIL SAMPLE RESULTS, 1990
VOLK FIELD ANOB, WI

VF2-SDI VF2-S32 VF2-SB3 VF2-SB4 VF2-SDS
paramsft" (0.-1') (0.-1.) (0.-1.) (0-I.) (01-I')

Deb Sampld 10/30/90 10/29/90 10/30190 10/30/90 10/30/90

Habigamdad Voligiea - SW90I0(uStkg
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
Galard U U U U U
Bromoform UJ2 UJ2 U.12 UJ2 UJ2
Bromomuhihan U.2 U.12 UJ2 UJ2 UJ2
2-Chloroethylvinyl Ethct UR UR UR UR UR
Chloromethane UR UR UR UR UR
Vinyl Chloride U UR U U U

AromtAc Volstes - SW8020(vg/AW
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
General U U U U U
Benzene U U U UR U
Tolumi U U U UR U
Xylem.. U U U 9.11J2 U

Orgmaochloriam PueHAI, A PCB's - CLP SOW(ug/kg)
DETECTION LEVEL MULTIPLIER 2.12 2.12 1.02 1.05 1.05
Gaemeal U U U U U
4,4'-DDD 17J U U U U
4,4*-DDE 33 U U U U
4,4'-DDT 231 221 U U U
Alpha Chlordan. 8N U U U U

S.mi ' Al Orouice - CLP SOW(ug/ka
DETECTION LEVEL MULTIPLIER 1.09 1.05 1.06 1.06 1.06
General U U U U U
Benzo(a)Anthraccat U 2701 U U U
Baizo(B)fluoranthene 2601 570 U 2301 U
Daizo(k)fluorantheri 2601 510 U 2101 U
Daizo(a)pyrone 2301 590 U U U
Bcnzo(g,hJi)perylen U 410 U U.12 U12
Chryasne 2401 3101 U U U
Dibenzo(a.kWanthracene U 1301 U U U
Hexactllorocyclopeatadiene U U U UJ2 UJ2
Indeno(1,2.3-cdfpyreae U 350 U U U
Isophorone UJ2 UJ2 Ui2 U U
Pyre..e 390 420 U 2101 U
2.4-Dinitrophaimo UJ2 UJ2 UJ2 U.12 UJ2
Fluoranthems U 420 U U U

ICP Metmis - SWEOIO(ugik
0mm]ra U U U U U
Chromium 4.2 2.3 1.4 2.5 1.2
Copper 3.9 3.7 LOU 3.6 1.2
Nikal I.IU 3.0 L.OU 2.9 1.lU
Zinc 23.3 12.6 2.1 7.5 4.6

ThuItm - SW7841(ing/k I.IU I.U L.OU IIU 1.IU

Allowe- SW7060(mgAg 1.11. I.IU I OU 1. 1U I.IU

Mm...7 - SW7471(ng/kg) 0.01 1J4 0.014 0.0097U34 O.010UJ4 0.010Ui4

3luM.. - SW7740(ug/kg 0-55U 0.55U 0.50U 0.55U 0.55U

Lead- SW7421(.urkg 22 11 0.55U 3.5 0.55U
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Parameters ~VF2-MWI VF2-MW2 VP2-MW3 2-W VFM5

Haloead Voin I SOW-uSL) i~ug/ )

Genrommtal U2 Uf Uf Uf UJ
BooomUn UR2U1 J J
Booehn 2 U.2Un UJ2 2

D oomtaeUU2 UU U

DEETO4EE UTILE . . .1.0 1.0
CnrlUUUU U
BneeU UU2U Ufl

Ethylbenzen U U UflU J

Toluene U U Ufl U Ufl

Total Petroleurn Hydroesthoma U U U U U 4

orgaaochlorias pesticides & PCB'* - CLP Oi gL
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
General UU U U U

Saemivolatile Organic - CLP SOW(uJL)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
General UU U U U
BenZo(gh.hi)perylenv U U U Un2 U
3.3-Dichlorobenzidine U U.12 U U U
bis(2-ethylliexyl)phthalaw U U U U I IOU
Hexachlorocyclopentediene Ufl U Ufl U
2,4-Dinitroplienol U Ufl U Ufl U
4-Nitroandiin U Ufl U U U

ICP Dissolved Matala - SW6010(uW1L)
Gemnera U U U U U
Silver UM4 UM4 UA U14 UM4

Dimolved Thallum - SW7341(ug/L) U U U U U

Diamolved Arseic - SWO060(agL) U U U U U

Diavolved M-rcuy - SW7470(qlL) U U U U U

Dimoived Selenium. - 8W7740(.g/L) U U U U U

Diveolved Load - SW7421(ogIL) U U U U U

Total Dinlmld Soalds - 5160. 1(u&/L) 14.000 60,000 "8.000 55,000 f2,000
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TABLE E. 10
4 SITE 2, FORM[ER LANDFILL C

SUMMdARY OF SURFACE WATER SAMPLE RESULTS, 1990
yOLZ FIELD ANGB, WI

Puaatts*VF2-SWI *VF2-5W2 *VF2-SW3 *VF2-SW4 *VF2-SW5

Data Saapied 11/10190 1iw I/lam 11/010 o10fo 11/10190

Halogenated Volatilme - SWIG I0(u5/L)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
General U U U U U
Brommoforom U12 Ufl Uf Un2 Un
B romomashane Ufl Ufl Uf2 U32 Ufl
2-Chloroothylvinyl Ether UR UR U12 Ufl Un2
Chloromuihane UR UR Uf2 Ufl UJ2
Dichloronmxdisn Uf2 Ufl Ufl U12 Ufl

Arommatic VoLatfle. - S5W120(ug/ll)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0
General U U U U u

Total Peavialsam Hydrocarbons U U U U U
6418. 1(ug/L)

Orgaaacbloulam Pesicidus A PCB's - CL? SOW(ug/L)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0

GnrlU U U U u0

Seamioldedl orgawic - CL? SOWNugL)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 3.0
General U U U U U
3,3'-Dichlorobcnzidine Ufl Ufl U12 Ufl UJ2

*Hexachloroethanc UJ2 U.12 Ufl Un2 Un
Benzoic acid U12 U.132 Ufl UJ2 U.12
Fluorene U32 Ufl Ufl Uf U12

icp Metals - SW6OIO(us/L)
General Ulu U/U U/U U/U Ulu
Silver UW4UJ4 U34/UJ4 U34/UJ4 U34/UJ4 UW4UJ4
zinc 10.7/U 38.8/41.2 U/U U3/99.4 13.0/U

Thallum - 5W734I(ug1L) U/U U/U Ulu U/u U/U

Armonk - SW170EO(u&g/L) U/U U/U Ulu U/U U/U

Mercury - SW7470(qs(L) U/U U310.32 U/u U1/0.34 U/u

6Soemeium - SWT740(ug/L) U/U U/U U/u U/u U/u

Lead - SW7421(ug/L) U/u 10.254U UJ/U U/22.014 U/U

Total Disslved Solids - E160. 1(mg/L) 130,000 180.000 330,000 S20,000 340,000

*-Dissolved and Total Inorganic. wets analyzed an surface wawno mple. (Dissolved/rotol).
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TABLE E. 18
SITE 7, FORMER LANDFILL A

SUMMARY OF GROUNDWATER SAMPLE RESULTS, 1990 0
VOLK FIELD ANGB, WI

Pamrmeter VF7-MWI VF7-MW2 VF7-MW3 VF7-MW4 VF7-MW5 VF7-MW6 VF7-MW7*

Dowe Sampled 10/2/90 10/24/90 10/25/9 10/5/9 10/25/90 10/23/90 10/25/90

Halogmaod Voladle. - SWSOIO(ugfL)

DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0 1.0 1.0

General U U U U U U U

Bromoform U.12 UJ2 U.J2 U.12 UJ2 UJ2 UJ2

Bromomathane UJ2 U.12 UJ2 U.12 UJ2 U.J2 U.J2

2-Chloroethylvinyl Ether UR U12 UR UR UR U12 UR S
Chloromethame UJ2 U.12 UJ2 Ufl UJ2 U.12 UJ2

Dichloromethane UJ2 U UJ2 U.J2 U.J2 U UJ2

Vinyl Chloride U.12 U UJ2 U.J2 UJ2 U U.12

Aromatic Volatile. - SWUO20(ug/L)

DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0 1.0 1.0

General U U U U U U U

Total Petroleum Hydrocarbons U U U U U U U

E418. I(ugfL)

Orgamochlorias Peedideds & PCB's - CLP SOW(ug/L)

DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0 1.0 1.0 *
General U U U U U U U

ssmivolatwie Organics - CLP SOW(us/L)

DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0 1.0 1.0

General U U U U U U U

bis(2-ethylhexyl) phthalawe U 42U U U U IsU U

ICP Dissolved Metals - SW6010(ug/L)

General U U U U U U U

Copper U U 36.1 U U U 117

Nickel U U U U U U 17.3

Silver U.14 UJ4 U.14 UM4 UJ4 UM4 UJ4

Zinc U U 26.0 U 14.6 20.0 28.0

Dissolved Thallium - SW71 (uIL) U U U U U U U

Dissolved Arawk - SW7060(u&/L) U U U U U U U

Dissolved Mecury - SW7470(ug/L) U U U U U U U

Dissolved Selmeium - SW7740(ug/L) U U U U U U U

Diasslved Lead - SW7421(ug/L) U U U U U U U

Total Diamolved Solids 94.000 290,000 350,000 410,000 170,000 37.000 71,000

E160.1(ug/L)

* Duplicate for VF7-MWI.
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TABLE E. 19
IS.rr 8IE , F84 CRASH SITE

SUMM4ARY OF SOIL SAMPLE RESULTS, 1990
VOLK FIELD ANGE, WI

VFS-SBI VR-SD 1 VF9-S32 VFI-SB2

Paramsatm (0'-2') (4'-6') (0'-2) (4'-6')

Ddoýtaq~ MGMd9309 9/30/90 9/30/90 9/30/9

AMO~k Vo~Ilhm SWI2OAg/kSg)
Detacion1Levul1Multiplier 1.2 1.2 1.2 2.4
Geneal u U U U

TaldPetrlum Hydoaraboams- E418.1(uujka U U U U

Lead - SW7421(.gikW 3.8 2.0 7.8 6.8
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TABLE E.20
SITE 8, F84 CRASH SITE

SUMMARY OF GROUNDWATER SAMPLE RESULTS, 1990
VOLK FIELD ANGB, WI

parameter VF-MWl VFS-MWI

Daet Samld 10/23A 11I06DI St]t2W0 I m•

Awomi Volailea - SWIO20(ug•L)

Detection Level Multiplier 1.0 1.0
General U U

Total Petroleum Hydrocarboas - E418. I(ug/L) U U

Diamoved Lead - SW7421(ug/L) U U

Total Dinived Solids - E160. 1(ugIL) 26.000 370,000 5
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SUMMRY O SOL SAPLERESULTS, 1990

Dow Sompid 10129/90 10/29/90 10/29/90

Halogined Volotdon - SW301NO~Us/
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0
Gonead U U U
Bromoform Ui2 UJ2 Ui2
Droaometaftn UJ2 UJ2 UJ2S
2-Chlotouehylvinyl Ether UR UR UR
Chloromothane UR UR UR
Vinyl Chloride UR UR UR

Aremstc Valgidh. - SWIO2Oug/kg
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0
General U U U

Orgmaochoriaa pesi~cides A PC9's - CLP SOW(ug/Wg
DETECTION LEVEL MULTIPLIER 1.06 5.37 1.06
Geowda U U U
4,4'-DDD U 37J U
4,4'-DDT U 237 U *

Sonsivotofile Orgaaics - CLP SOW(uS&Og
DETECTION LEVEL MULTIPLIER 1.06 1.09 1.09
Goveral U U U
Deazo(B)fluorudmiea U 2501 U
Chrysene U 2101 U
3,3'-Dichloroboozidine U U UJ2
Hexwchlorocyclopentodicne U U Ui2
luophorono 1332 1332 U
Phenanthrens U 2101 U
Pyre.. U 3201 U
2,4-Dinitrophenol 1332 1332 132
Fluorambthm U 360 US

ICP I~d - SW60IO(nsuka
Genead U U U
Chromium 2.5 4.1 2.7

Copper 3.6 4.2 2.5
Nicke 2.4 2.6 1.9
Zinc 6.2 22.3 13.1

ThoIllum -SW7841(ingik 1.11 1.IU 1.113

Arsdc -8W7060(.g/ka 1.11 .1AU 1.IU

M~erury - SW7471(&Uajg 0.0099 0.021 0.013

Solenium - SW7740(mg/kg 0.55U 0.S5U 0.55U

Lead - SW7421(swUig 3.3 13 3.9
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TABLE E.22

SITE 9, FORMER LANDFILL B
SUMMARY OF GROUNDWATER SAMPLE RESULTS, 1990 •

VOLK FIELD ANGB, WI

Paramuftrs VF9-MWI VF9-MW2 VF9-MW3

Dwa Sampd 10n4/90 10/26/90 10/26/90

HaMlgmmd Volmtle - SW8OlO(ug/L)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0

Ouaswal U U U

Bromoform UJ2 Uf2 UJ2
Bromomeduum U J2 U J2 U J2
2--Chloroathylvinyl Ether UJ2 UJ2 U J2

ChEoromethane Un UJ2 U J2

Aromatic Vo•latle - SS020ug/L)

DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0

eOmeral U U U S

Total Pdaom Hydrocarbomn U U U

9418. 1(u&/L)

Oriaoelhorine Pestcides &PC.s - CLP SOW(u&/L)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0Genera U U U

Semivolaile Organics - CLP SOW(ugIL)

DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0

Qluiet. U U U

bis(2--thylhexyl)phthalate 12U 25U U

ICP Dimolved Metals - SW6010(ug/L)
Omnal U U U

Cadmium U U 10.2

Silver UM4 UR UR

Zinc U U 30.3

Dimolved Thllihum - SW7T4I(ug/L) U U U

Disolved Arsnic - SW7OT0(ug/L) U U U

Dismsved Marcury - SW7470(ug/L) U U U

Dimoved Selmium - SW7740(mg/L) U U U

Dimsved Lead - SW7421(ug/L) U U U

Total Dissolved Solids - E160.1(ug/L) 85,000 68,000 33,000
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jI TABLE E.23
4 ~~SITE 10, M[UNMTONS BURIAL SITE g

SUMMARY OF SOIL SAMPLE RESULTS, 1990
VOLK FIELD ANGB, WI 4

VFIO-S31 VFIO-SB2 VPIO-S311
4puamno (0.-1.) (0.-1.) (01-11)

Deft~~W2 3apa m M M IW2m

Halg..mon VoIedlc - SWSOIO(uWIWa
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.2
Ommial U.13 UJ3 UJ3
B romoforn UJfJ3 U12J3 UJ2.J3
Bromomedumn UflJ3 Ufl.J3 UflJ3
2-Chlorousbylvinyl Ether UR UR UR
ChloromIhime UR UR URf
Vinyl Chloride UR UR URf

Arometi Voledsilu - SWI0~3uWWa
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.2
Genea [.133 UJ3 [33

Orpooidarfe Peid & PCB's - CIJ SOW(ug/kg
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.2
oweral UJ U U

Semamvlesle Orgains - CLP SOW(ugig)I
DETECTION LEVEL MULTIPLIER 1.04 1.03 1.2
GeV"ra U U U

3XDc -roezdn U U Ufl
Hexachbocyoq psain U U Un2
Isophoroas U12 [13 U
2.4-Dinitrophmo [12 [132 Ufl

ICP Mad.- - swEOio(ing/k
Genral U U U
chromium 1.3 3.1 2.6
Copper 1.9 2.3 2.3
NMAb 1.5 1.9 1.5
zinc 3.3 5.7 3.7

T-hs -W 7841(uglp 1.OU LOU 1.Iu

Asoda- 5W1U6Wugft lOU 1.OU I.IUJ

Manmy - SW7471(.BikhJ 0.011 0.0091U 0.00M7

saminim - sw7740(mrgkg 0.5wU 0.5w1 0.Ssu

Led - SW7421(.w'gf 0.501 1.1 0.3su
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TABLE E.24
SITE 10, MUNITONS BURIAL SITE

SUMMdARY OF GROUNDWAT7ER SAMPLE RESULTS. 1989
VOLK FIELD ANOB, WI

Paranubft VFIO-b4WS VFIO-MW6 VFIO'-M.W7 VFIO-MW200

Dow samwwe 11106/W 1111049 111064 111089

Haloginaiad Volatile. - SWU100a 5(L)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0
General U U U U
Dromofonn Ui2 UJ2 UJ2 UJ2
Chloroform 1.3U l.4U 15.0 1.4U
2-Chloroothylvinyl Ether UJ2 URf UJ2 UJ2
Chlorommethme Ufl Ufl Uf UJ2
1,2-Dichloroothane UJ2 U Ufl UJ2
Trmns-t.2-Dichloroetheaw U32 U UJ2 UJ2
vinyl Chloride UJ2 Ufl 1312 Ufl

Aromatic Volatlies - SWIO2Oug/L)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0
General U U U U
Chlorobanzea UJ2 U32 UJ2 Un2
1.2-Dichlorohenzeas Ufl Ufl UJ2 Un
1.3-Dichlorobeaznu 1312 U Un2 U12
I .4-Dichlorobamzefli U12 U 1332 1332

Total Petrol.. Hydrocarbom. - E4tS. 1(ug/L) U U U U

Total Dissolved Sauide - E160. l(ugIL) 170 78 91 ISO

Sessivoiadu. Orpaics - COP SOW(UgIL)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0
General UflJ3 U UJ3 11243
Anmhracens 1332.33 U U31.3 Ui3
Bawzo(a)Aathu c Ufl.J3 U32 U32J U133

umzo(B)fluoranlha UJ2.J3 131 Ufl,J3 UnA3
Banzo(k)fiuoranthaie 1313 Ufl UflJ3 U13 0
Daazo(&)pymaa U33 Ufl Ui2,J3 U13
Bcmmo(g.k~i)perylcn U33 131 Ufl.J3 U13
Dutykbenzylphthal"t UJ2,J3 131 U31,3 U12,J3
Chryams 1312.33 Ufl Ufl,J3 UJ3
DIbaizaa.h)andwwmrs e Ufl.J3 Ufl Ufl.i3 UJ21J3
Dibutyl phthalats UflJ3 U Ufl,J3 U13
3,3-Dichlorobeazidine 1332,J3 1312 Ufl,33 1332.J33
2.4-Dinitrotoluene 1332.3 U U32.33 U12,J3
Di-n-octylphthalats UJ3 U32 U32.J3 UJ3
bis(2-cthylheatyl)pbhdalat 132.33 Ufl U32.33 12J2,J3
iIezachkorobanzem 1332,33 U Ufl,3 UJ2.13
Hexachlorocyclopentadicas 1332.33 U U32,J3 Ul,J33
Indca (1,2,3-cd) pyrems UJ2,J3 1332 Ufl.33 U324J3
N-NikroeodipbmeykmifsW Ufl,J3 U (11243 U133
Phesaithbrua Ufl,33 U Ufl.33 1J33

PYrMe U32,3 133 1332,33 UJ3
1.2.4-Trichlobanmzmn U32,3 133 1313 U32,J3
2.4-Dialophmol Ufl,J3 U U32.33 UJ2.J3
2-NMediyl-4,-&mWkrophbaoo U32,J3 U U32,J3 UJ3
4-Nitraphmoal Ufl.J3 U UJ2,33 133243
Pentchlorophand UJ2,J3 U UflJ3 1J33
bis(2-Chlorootbyl)otha U33,3 U32 UJ3 U132.3
bis(2-Chloroisopropyl)ethsr U33243 1332 133 1332.33
N-nitroso-di-n-propylumint 1332,33 Ufl 1313 U32.J3

ICP Dimmolvd Mamiel - SWEOIO(uglL)
Genotal U U U U
zinc 35 12 35 59

Thalliums- SW734(ug/L) U u U U

Armtc- SW70EO(tagIL) 1332 UJ2 1332 Unr

Marcury - MW470/7471(ug/L) 0.27U U 0.253U 0.2313

Selenium - SW7740(ug/L) U U U U

LeAd -SW7421(ug/L) U U U U

Duplicate for VFIO-MW5. E-.84
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VFIO VFIO VFIO VFIO VFIO VF1O FO VI
Pam"MW1 MW2 MW3 h(W8* MW4 MWS W M7

BooomUJ2 UJ2 Ui2 U.12 U.12 U32.J3 UJ2.i3 UJ2
BrmmteU.12 U.12 Ui2 UR UJ2 Ui2.J3 Ufl.J3 11.2

Cabn orcioie U U2 U .3 UJ3 u

ChlroormU U UJ2 U J3 U.13 U

Chloomehan UR UR U UR1113 U UR
Diroohlroeha U U U .111U13 13 U

1.1 .2-Tichloroethmw 11 U1 3 U13 U
Vianyl Chloidhoretb UR U UR UR2 U U.1 UR UR

1.3Dielral oyln U U U UJ U U.13 U.13 U
Deazenehorotan U U 42 412 0 UJ3 U.13 U
1. E,2Trylbe oazen. U U U UJ 8. U.13 U.13 U 0
ViylChlrid UR UR UR 1.4 1.4 1 UJ3 U

Sromaivolala eams - CLSOWug/L)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

GnrlU U U U U U.1 U.1 U

909=0iroheo U U U42 U12 301 U13 UJ2 U1
Ethylbenzemn U2 U2 U U U. UJ U.1 U
4-Cioganili Uf U2 U U. U. U.1 UJ U

S~~~~~48 IC Dave Mm. WEIOuIL

Gen"ra U U U U U U U U
SilveChlroiorp te U.12 1134 U1 U3 U U4 111 U4

3XD~.ivedhloaddiumS73lug U2 UJ U U U U U U

2-D~oinumit WO6ueL U U U.1 UJ U2 UJ UJ U.1
D3mdvtMmcui-ine ~ .gL UJ UJ U U U U U U

Genealw iai 574(g U U U U U U U U

D~issolved olhs- SW7841(ug/L) U U U U U U U U

Totad D~imald Solid. 47,000 23,000 57,000 54,000 87,000 120.000 35,000 22,000
EIEO.l(,igIL)

*Duplicate for VFIO-MW3.
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TABLE E.26
SITE 10, MUNITONS BURIAL SITE

SUMMARY OF SURFACE WATER SAMPLE RESULTS, 1989
VOLK FIELD ANOB, WI

Paraumear VFIO-3WI VFIO-SW2 VFIO-SW4

Dow 3qied 11/0619 1I/06m9 1 1/06M8
Halagmeiad VoImila - SWIOIO(u&/L)

DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0
Gen"I U U U
Dronloform U.12 U.12 U.12
2-Chloroathylvinyl Ether U.12 U.12 U.12
Chloroonidman U.12 U.12 U.12
I .2-Dichloroushane Ui2 UJ2 U.12
Tramp-I ,2-Dichloroatehms UJ2 U.12 UJ2
Vinyl Chloride U.12 UJ2 U.12

Aromde Volatilms - SWWI20(vgfL)
DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0
Gener2l U U U
Chlorobanew U.12 UJ2 U.12
I .2-Dichlorobaizeme U32 Ui2 U.12
1, 3-Dichlorolauzem UJ2 U.12 U.12
I .4-Dichlorobaizene U.12 U.12 U.12

Totul Petroleuam Hydromabons - 1E418. I(uagL) 2100 U U
Total Dimmolved Solids - E160. I(ag/L) 78 78 100
Semivoladls Orgamic - COP SOW(ug/L)

DETECTION LEVEL MULTIPLIER 1.0 1.0 1.0
Genus[l U U.12 U.13
Anduraeme U Ui2 Ui2.J3
Benzo(a)An~rrAcne U UJ2 U.13
Banzo(B)fiuorwAntea U UJ2 UJ3
Bhazo(k)fluoranthee U U U.13 0
Bhnzo(&)pyrnm U U UJ3
Beazo(g,h~i)pwylmas U U Ui3
Butylbenzy1phthalaa. U U U.13
Chryamce U U U.13
Dibenzo(a,h)anthracene U U.12 U.13
Dibutyl phihulats U UJ2 U.J2.J3
3,3-Dichlorobazzidine U UJ2 U.13
2.4-Dinitrotoluamm U UJ2 UJ2,i3
Di-n-octylplihdlate U U UJ3
bia(2-ethylHsxyl)phthalaas UJ2 3512 U.13
Hezachlorobwizmen U UJ2 UJ2,J3
Hexachlorocyclopentediamic U UJ2 UJ2,i3
Indeno (1.2.3-cd) pymen U U.12 UJ3
N-N1mronodlphenylaansml U Ui2 UJ2.J3
PhenuShreMD U U.12 UJ2,i3
Pyre. U U Ui3
i.2,4-Trhchlorbenmm U Ui2 U13
2,4-D ~ammbgol UJ2 U.12 UJ2,J3
2-Mathyl-4.6-dlntrophanol U UJ2 Ufl.J3
4-Nitophaenal U U.12 UJ2.J3

PawdalrolaeolU UJ2 UJ2,J33
ICP Dbdwid Metals - SWdEOIO(ugL)

General U U U
Tbellium -SW7841(vWL) U U U
Annie - SW70EO(ug/L) U U UJ2
Merum, - SW7470/7471(ug/L) 0.25U 0.27U 0.29U
3eu~m~ - SW7740(ug/L) U U U
LeW - SW7421(ug/L) U U U
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TABLE E.58
SUMMARY OF DUPLICATE SOIL SAMPLE RESULTS, 1989

VOLK FIELD ANGB. W

Coded Field Duplicate Samples Rltv

Identification Number One Identification Number Two Result One Result Two Mean Percent
(Actual Sample 11)) (Coded ID) Difference

AROMATIC VOLATILES: SWUO02O(ug/kg)

Toluen.
VF I -SB16 ES(Comtpamw 0- iiu# VFI-SB13 ES(Compois" 0-10) U U - -

4VF4-SB 10-SS 1, 1.0--3 .0ES VF4-SB13-SS1.1.0-3.0 ES U U - -

VF I-SB 19-SS2,.S.-8.0 ES VFI-SB3S-SS2,5.5-I.O ES 5.7 U - -

VFI-SB21-SS2.5.5-3.0 ES VFI-S336-SS2.5.5-8.0 ES U U - -

VFI-SB22-SS2.5.5-S.0 ES VFI-SB37-SS2.5.S-8.0 ES U U - -
VFI-SB27-SS2.S.S-8.0 ES VF1-SB38 ES U U - -

ICP METALS: SW6010(uglkg)

Chromium
VFI-SBI6 ES(Composite 0-10) VFI-SB13 ES(Composaite0-10) 2.000 2.300 2.M5 13.95
VF4-SB 10-SS 1, 1.0-3.0 ES VF4-SB 13-SS 1. 1.0-3.0 ES U U - -

VFI-SB19-SS2.5.S-S.0 ES VFI-SB35-S252.S.-8.0 ES U U - -

VFI-SB21--SS2.5.5-8.0 ES VFI-SB36--552.5.S-S.0 ES U U - -

4VFI-SB22-SS2.S.5-S.O ES VFI-5337-SS2,5.5-8.0 ES U U - *
VFI-SB27-SS2.5.S-S.0 ES VFI-SB38 ES U U - -

Copper
VF I-S816 ES(Composite 0- 10) VF I-S813 ES(Comnposite 0.-10) 1.200 1.700 1.450 34.48
VF4-SBI0-SS1.1.0-3.0 ES VF4-SB13-SSI. 1.0-3.0 ES U U - -

VFI-SB19-SS2.S.S-8.0 ES VFI-SB35-SS2.5.5-8.0 ES U U - -

4VFI-S821-SS2.5.5-8.O ES VFI-S936-SS2.S.5-8.0 ES U U - -

VF I -B22-SS2.5.5-S.0 ES VFI-SD37-SS2,.5.-8.0 ES U U - -

VFI-SB27-SS2.5.5-8.0 ES VFI-SB38 ES U U - -

Zinc
VF I-SB 16 ES(Compouite 0- 10) VF1-SB 13 ES(Conzposits 0- 10) 3.400 3,800 3,600 11.11

4VF4-SB 10-SS 1,1.0-3.0 ES VF4-SB I3-SS 1. 1.0-3.0 ES U U - -

VF1-SB19-SS2.5.S-8.0 ES VFI-SB35-SS2.5.5-9.0 ES U U - -

VF1-SB21-SS2.S.-5-.0 ES VFI-S336-SS2.S.S-8.0 ES U U - -

VFI-SB22-SS2,S.5-8.0 ES VFI-SB37-SS2.5.5-8.0 ES U U - -

VF1-SB27-SS2,.5S-8.0 ES VFI-SB38 ES U U - -

LEAD: SW7421(ug/kg

VFI-SBI6 ES(Compouite 0-10) VFI-SBI3 ES(Composits 0-10) 1.600 1,300 1.450 20.69
VF4-S8B10-SS 1,1.0--3.0 ES VF4-SB313-SS51. 1.0-3.0 ES U U - -

VFI-S919-SS2.5.5-8.0 ES VFI-SB35-SS2,S.5-8.0 ES 2,700 2,200 2,450 20.41
VF1-SB21-SS2,5.5-8.0 ES VF1-SB36-SS2.5.5-8.0 ES 1.300 1,300 1,300 0.00
VFI-SB22-SS2,S.5-8.0 ES VFI-S337-SS2.5.5-8.0 ES 1,200 1.100 1,150 8.70

4VFI-SB27-SS2.5.5-8.0 ES VF1-SB3U ES 1,200 1,200 1.200 0.00

4 E-122

S 5 0 0 0



low6

TABLE E.59
SUMMARY OF DUPLICATE GROUNDWATER SAMPLE RESULTS, 1989

VOLK FIELD ANGB. WI

Coded Field Duplicate Samples

Relative
Identification Number One Identification Number Two Result One Result Two Mean Percent
(Actual Sample ID) (Coded ID) Difference

HALOGENATED VOLATILES: $W8010(ug/L)

Chloroform
VFIO-MWS-WI-ES VFIO-MW20-WI-ES 1.4(U) 1.4(U) 1.40 0.00
VF5-MWI-WI-ES VF5-MW20-WI-ES 0.46(U) U - -

SEMIVOLATILE ORGANICS: $W8270(ug/L)

bis(2-ethylhexyI)phthalte
VF10-MW5-WI-ES VFIO-MW20-WI-ES U 12(J2.J3) -

VFS-MWI-WI-ES VFS-MW20-WI-ES U U - -

TOTAL DISSOLVED SOLIDS: E160. 1(mg/L)

VFIO-MWS-WI-ES VFIO-MW20-WI-ES 170 1S0 175 5.71
VF5-MWI-WI-ES VFS-MW20-WI-ES 130 140 135 7.41

ICP METALS; SW6OI0(ug/L)

Zinc
VFI0-MW5-WI-ES VF1O-MW20-Wl-ES 35 59 47 51.06
VFS-MWI-WI-ES VF5-MW20-WI-ES U U - -

MERCURY: SW7470(ug/L)

VFIO-MWS-WI-ES VFIO-MW20-WI-ES 0.27 0.28 0.275 3.64
VF5-MWI-WI-ES VFS-MW20-WI-ES U U - -

E-123
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TABLE E.60
SUMMARY OF DUPLICATE SOIL SAMPLE RESULTS, 1990

VOLK FIELD ANGB, WI

Coded Field Duplicate Samples

Relative
Identifier Number One Identifier Number Two Result One Result Two Mean Percent

(Actual Sample ID) (Coded ID) Difference

AROMATIC VOLATILES: SW8020 (ug/kg)

Toluene
VF3/6-SB6-SS 1-5-6-ES VF3/6-SB6-SS 11-5-6-ES U U -

VF3/6-SB I I-SS 1-5-6-ES VF316-SB I I-SS I1-5-6-ES U U - -

VF3/6-SB 16-SS 1-5-6-ES VF3/6-SB 16-SS I 1-5-6-ES 73,000 73,000 73.000 0.00

Xylenes
VF3/6-SB6-SS 1-5-6-ES VF3/6-SB6-SSI 1-5-6-ES U U - -

VF3/6-SB I-SSI-5-6-ES VF3/6-SB I I-SS I 1-5-6-ES U U - -

VF3/6-SBI6-SSI-5-6-ES VF3/6-SB 16-SSI 1I-5-6-ES 110.000 130.000 120,000 16.7

TOTAL PETROLEUM HYDROCARBONS: E418.1 (ug/kW)

VF3/6-SB6-SS1-5-6-ES VF316-SB6-SSI 1-5-6-ES 63,000 67,000 65,000 6.15
VF3/6-SBII-SS1-5-6-ES VF3/6-SBII-SSII-5-6-ES 38,000 55,000 46.500 36.6
VF3/6-SB16-SSI-5-6-ES VF3/6-SB16-SS1I-5-6-ES 3,400,000 2,300,000 2,850,000 38.6

DISSOLVED LEAD: SW7421 (mg/kg)

VF3/6-SB6-SSI-5-6-ES VF3/6-SB6-SS 1-5-6-ES 9.0 4.0 6.50 76.9

VF3/6-SB I I-SSI-5-6-ES VF3/6-SBI I-SSII-5-6-ES I.5J 1. IJ 1.30 30.8
VF3/6-SB16-SS1-5-6-ES VF3/6-SB16-SS11-S-6-ES 1.1J 1.11 1.10 0.00

E-124 S
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TABLE E.61 V)

4 SUMMARY OF DUPLICATE GROUNDWATER SAMPLE RESULTS. 1990
VOLK FIELD ANGB. WI

Coded Field Duolicate Sampules Rltv

Identifier Number One Identifier Number Two Result One Result Two Mean Percent
4(Actual Sample ID) (Coded ID) Difference

H-ALOGENATED VOLATILES: SW8OIO (ug/L)

Chiorforin
VFI-MW2-IX-ES VFI-MW25-IX-ES U U -

VF7-MWI-W2-ES VF7-MW7-W2-E-S U U -

VF3/6-MWI-W2-ES VF3/6-NIW9-W2-ES NA NA -

VFI-MW2-W2-ES VFI-MW13-W2-ES U U -

VFI-MW9-W2-ES VFI-MW14-W2-ES LI U -

VFI-BPW-I--W2-ES VFI-BPW-7-W2-ES 86 U -

4VF2-SW3-W2-ES VF2-SWS-W2-ES U U - b
VFIO-MW3-W2-ES VFIO-MW8-w2-ES U U

AROMATIC VOLATILES: SW8020 (ug/L)

Benzeune
VFI-MW2-IX-ES VFI-MW#2S-IX-ES U U - - I
VF7-MWI-W2-ES VF7-MW7-W2-ES LI U -

VF3/6-MWI-W2-ES VF3/6-MW9-W2-ES 1200 1100 1150 8.70

VFI-MW2-W2-ES VFI-MWI3-W2-ES U U -

VFI-MW9-W2-ES VFI-MW14-W2-ES U U -

VFI-BPW-I-W2-ES VFI-BPW-7-WZ-ES U U -

4VF2-SW3-w2-ES VF2-SWS-W2-ES U U - 0
VFIO-MW3-W2-ES VFIO-MWB-W2-ES 42 41 41.5 2.41

Ethylbenzene
VFI-MW2-IX-ES VFI-MW25-)X-ES U U -

VF7-MWI-W2-ES VF7-MW7-W2-ES U U -

VF3/6-MWI-W2-ES VF3/6-MW9-W2-ES 260 260 260 0.00
VFI-MW2-W2-E-S VFI-MWI3-W2--ES U U -

VF1-MW9-W2-ES VFI-MWI4-W2--ES Li U -

VFI-BPW-1-W2-ES VFI-BPW-7-W2-ES U U -

VF2-SW3-W2-ES VF2-SWS-W2-ES U U -

VFIO-MW3-W2-ES VFIO-MWI-W2--ES U U -

U Toluene
VFI-MW2-IX-ES VFI-MW25-IX-ES U U -

VF7-MWI-W2-ES VF7-MW7-W2-ES U U -

VF3/6-MWI-W2-ES VF3/6-MW9-W2-ES 4900 4800 4850 2.06

VFI-MW2-W2-ES VFI-MWI3-W2-ES 1.3 0.95 1.13 31.0

VFI-MW9-W2-ES VFI-MWI4-W2-ES Li U -

VFI-BPW-1-W2-ES VFI-BPW-7-W2-E-S U U -

VF2-SW3-w2-ES VF2-SWS-W2-E.S U U -

VFIO-MW3-W2-ES VFlO-MW$-W2-ES U U
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TABLE E.61 (cont'd)
SUMMARY OF DUPLICATE GROUNDWATER SAMPLE RESULTS, 1990

VOLK FIEL.D ANGB. WI

Coded Field Dimlicate Satanic. Relative

Identifier Number One Identifier Number Two Result One Result Two Mean Percent

(Actual Sample ID) (Coded MD) Difference

Xylene
VFl-MW2-IX-ES VFI-MW25-IX-ES U U-
VF7-MW1-W2-ES VF7-MW7-WZ-ES U U -

VF3/6-MWI-W2-ES VF3/6-MW9-W2-ES 1700 1800 1750 5.71
VF1-MW2-W2-ES VFI-MW13-W2-ES U U - -

VFI-MW9-W2-ES VF1-MW14-W2-ES U U -

VFI-BPW-1-W2-ES VFI-BPW-7-W2-ES U U -

VF2-SW3-W2-ES VF2-SWS-W2-ES U U -

VFIO-MW3-W2-ES VF1O-MWS-W2-ES U 1.4 -

TOTAL PETROLEUM HYDROCARBONS: E418.1 (ugiL.)

VF1-MW2-iX-ES VFI-MW25-IX-ES NA NA -

VF7-MWI-W2-E-S VF7-MW7-W2-ES U U -

VF3/6-MWI-W2-ES VF3/6-MWi9-W2-ES 17,000 14,000 15,500 19.4
VFI-MW2-W2-ES VFI-MW13-W2-ES U 2,300 -

VFI-MVSY-W2-ES VFI-MWI4-W2-ES U U - - S
VFI-BPW-1-W2-ES VFI-BPW-7--W2-ES U U -

VF2-SW3-W2-ES VF2-SW5-W2-ES U U -

VFIO-MW3-W2-ES VFIO-MWB-W2-E-S U 1,000 -

DISSOLVED ICP METALS: SW6010 (mg/L)

Copper
VFI-MW2-IX-ES VFI-MW25-IX-ES NA NA-
VF7-MWI-W2-ES VF7-MW7-W2-ES U 117-
VF3/6-MWI-W2-ES VF316-MW9-W2-ES NA NA-
VFI-MW2-W2-ES VFI-MW13-W2-ES U U-
VFI-MW9-W2-ES VFI-MW14-W2-ES U U--
VF1-BPW-1-W2-ES VFI-BPW-7-W2-ES 120 269 194.50 76.6
VF2-SW3-W2-ES VF2-SW5-W2-ES U u -

VFIO-MW3-W2-ES VFIO-MV4-W2-ES U U -

Nickel
VFI-MW2-IX-ES VFI-MW75-IX-ES NA NA - -

VF7-MWI-W2-ES VF7-MW7-W2-ES U 17.3 -

VF3/6-MWI-W2-ES VF3/6-MW9-W2-ES NA NA -

VFI-MW2-W2-ES VFI-MW13-W2-ES U U -

VFI-MW9-W2-ES VFI-MW14-W2-ES U U -

VFI-BPW-l-W2-ES VFI-BPW-7-W2-E-S U U -

VF2-SW3-W2-ES VF2-SW5-W2-ES U U - -

VFIO-MW3-W2-ES VFIO-NfWB-W2-ES U U -
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TABLE E.61 (ccmt'd)0
M ~SUMM4ARY OF DUPLICATE GROUNDWATER SAMPLE RESULTS, 1990

VOLK FIELD ANGB, WI

Coded field Duvlicate Samnnies Rltv

Identifier Number One Identifier Number Two Result One Result Two Mean Percent
(Actual Sample ID) (Coded ID) Differec

zinc
VFI-MW2-IX-ES VFI-MW25-IX-ES NA NA - -

VF7-MWI-W2-ES VF7-MW7-W2-ES U 28.0 - -

VF3/6-MWI-W2-ES VF3/6-MW9-W2-ES NA NA - -

VFI-MW2-W2-ES VFI-MW13-W2-ES 41.6 U - -

VFI-MW9-W2-ES VFI-MWl4-W2-ES 18.3 16.5 17.65 13.0
VFI-BPW-I-W2-ES VFI-BPW-7-W2-;ES 28.9 72.2 50.55 85.7
VF2-SW3-W2-ES VF2-SWS-W2-ES U U - -

VFIO-MW3--W2-ES VFIO-MWB-W2-ES U I11.034 - -

DISSOLVED LEAD: SW7421 (ugIL)

VFI-MW2-1X-ES VFI-MW25-IX-ES NA NA - -

VF7-MWI-WZ-ES VF7-NtW7-W2-ES U U -

VF3/6-MWI-W2-ES VF3/6-MW9-W2-ES U U - -

VFI-MW2-W2-ES VFI-MW13-~W2-ES U U - -

VFI-MW9-W2-ES VFI-MW14-W'2-ES U U - -* *
VFI-BPW-1-W2-ES VFI-BPW-7--W2-E-S 25.SJ 27.93 26.70 8.99
VF2-SW3-W2-ES VF2-SW5-W2-ES U U --

VFIO-MW3-W2-ES VFIO-MWB-W2-ES U U--

TOTAL DISSOLVED SOLIDS: E160.1 (ug/L)

VFI-MW2-IX-ES VFI-MW25-IX-ES NA NA - -

VF7-MWI-W2-ES VF7-MW7-W2-ES 94,000 71,000 82.500 27.9
VF3/6-MWI-W2-ES VF3/6-NIW9-W2-ES 270,000 330.000 300.000 20.0

VF1-MW2-W2-ES VFI-MW13-W2-ES 59.000 63,000 61.000 6.56
VFI-MW9-W2-ES VFI-MWI4-W2-ES 30,000 22,000 26,000 30.8
VFI-BPW-1-W2-ES VFI-BPW-7-W2-ES 37.000 30.000 33,500 20.9
VF2-SWS-W2-ES VF2-SW5-W2-ES 330,000 340,000 335.000 2.99

VFIO-MW3-W2-ES VFIO-MW8-W'2-ES 57,000 54.000 55,500 5.41
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TABLE E.62 AO
TRIP BLANK I1DENTIFICATION, 1989

VOLK FIELD ANOB, WI

Date Associated
Trip Blank Sampled Sample Identificationi

VF-TBI-ES 11/02/39 VFI-MWS-WI-ES
VFI-ERB1-ES

11/02/39 VF4-SB9-SSI.3.5-5.S
VF4-S39-SS2.8.S- 10.5
VF4-SDIO-SSIJ .0-3.0
VF4-SB 10-SS2.8.0-10.0
VF4-SBI 1-SSI.1.0-3.0
VF4-SBI1 -SS2,4.0-6.0
VF4-SB13-SSI, 1.0-3.0
VFI-SDI3 (Compoent. 0-10)
VFI-5BI6 (Comnpounte 0-10)
VF1-SB17-SSI. 1.0-3.0
VFI-SB17-SS2.4.0-6.0
VFl-S318-SSI, 1.0-3.0
VFI-SB1S-SS2.4.0-6.0

VF-TB2-ES 11/03/89 VFI-MW6-W1-ES

VFI-MW7-WI-ES
VF-FBI-HPLC-ES
VF-FDI-PW-ESS

VF-ERB2-ES

VF-TB3-ES 11/04199 VFI-MWS-Wl-ES
VF3/6-MW6-WI-ES

VF-ERB3-ES

11/04/89 VFS-SDI-SSI.0-1.0
VF-SB1-SS2.3.5-5.5
VF5-SB-SS 1.0-2.0
VFS-SB2-SS2.3.5-35.
VF-SB-SS3.5.5-S.0
VFS-SD3-SS1.3.5-6.0
VF5-5B-SS 1.0-2.5
VFS-SB4-8S2,3.5-6.0S

.VF-TB5A-ES 11/06/89 VFIO-SWI-WI-ES
VFIO-SW2-WI-ES
VFIO-SW4-WI-E-S

VFIO-N4W7-WI-ES

11/06/89 VFS-SBS-SSI.3.S-6.0
VFS-SB6-SSI,3.5-6.0
VF5-SB7-SSI,3.5-6.0

VF-SBS-SS 1.0-2.0
VFS-SWSSS2,3.5-6.0
VF5-SB9-SS 1.3.3-6.0
VFS-SBIO-SSI .3.5-6.0
VF-ZM1 -SSI.3.5-6.0
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TABLE E.62 (cont'd)
TRIP BLANK IDENfTIFICATION, 19M

VOLK FIELD ANGB, WI

Date Aaaoiated
Trip Blank Samplatd Sample [dmmeihcatim

VFIO-TES-ES '11106119 VFIO-MWS-WI--ES
VFIO-M4W20-WI-ES

11/07/89 VFI-SD 19-51! .0-2.0
VFI-SB19-SS2.S.5-8.0
VFI-SB20-SSI.0-2.S
VFI-SB20-SS32.5.-U-.0
VFI-S321-SS1 .0-2.5
VFI-sB21-SS2.S.S-8.0
VFI-SB35-SS2.S.5-U.O
VFI-SB36-SS2.S.5-8.0

11/07/39 VFI-SD22-SSI.0-2.S
VFI-SB22-SS2.5.5-I.0
VFI-SB23-SSI.0-2.5
VFI-SB23-SS2.5.5-8.0
VFI-SB23-SS3. 10.0-12.5
VF-SB28-SS1 .0-2.5
VFI-SB2$-SS2.5.-I-.0
VFI-SB37-SS2.S.5-8.0

VF-T36-ES 11/08/19 VFS/6-MW2-WI -ES *
VF3/6-MW4-W1-ES
VFI-SB24-SS1.0-2.0
VFI-SB24--SS2,.5.-S.0
VFI-SB2S-SSI .0-2.0
VFI-SB2S-SS2.S.5-8.0
VFI-S326-SS 1.0-2.0
VFI-SO27-SSI .0-2.0
VFI-SB27-SS2.5.S-8.0
VFI-SB29-SSI.0-2.0
VFI-SB29-SS2.5.5-8.0
VFI-SB30-SS 1.0-2.0
VFI-SD30-SS2.5.5-8.0
VFI-SB31-SSI.0-2.0
VFI-SB31-SS2.5.5-8.0
VFI-SB3$

+VF-T33-ES 11/08/89 VF-ERB4-ES

VF-TB9-E-S 11/09/89 VF3/6-MW3--WI-ES
VF3/6-N4WS-WI-ES
VFS-MWI-WI-ES
VF5-MW2O-W1-ES

VF-TBIO-ES 1 1/10,139 VFIO-MW6-WI-ES

+ - There was no VF-TB4-ES or VF-TB7-ES eat.
-Samples were collected on 11/06/89 and seat to the

laboratory on 11/07/39.
No Trip Blank associated with these samples..
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TABLE E.63 U
EQUIPMENT RINSATE IDENTIICATION, 1989

VOLK FEIELD ANOB, WI

Date Associated
Equpm ntRsate Sampled Sampla Idenifihcatio

Vl-SiRB1-ES 11/02/89 VF1-MW5-WI-ES

VF-ERB2-ES(1) 11/03/89 VFI-MW6-W1-ES
VFI-MW7-WI-ES
VF-FD 1-IPLC -ES
VF-FDI-FW-ES

(2) 11/02/89 VF4-S39-SSI.3.S-5.S
VF4-SB9-SS2.8.-5-0.5
VF4-SBIO-SSI.I.0-3.O
VF4-SD I0-SS2.3.0- 10.0
VF4-SBII-SS1. 1.0-3 .0
VF4-SBII-SS2.4.0-6.0
VF4-SD 13-SS 1.1.0-3.0
VFI-S313 (Compoost 0-10)
VF1-S316 (Compo~st 0-10)
VF1-SB17-SSI. 1.0-3.0
VFI-SB17-SS2.4.0-6.0
VFI-SB13-5S1. 1.0-3.0
VFI-S313-SS2.4.0-6.0

VF-ERB3-ES(3) 11/04/89 VFI-MWS-WI-E-S
VF3/6-NIWE-W 1-ES

11/06/39 VFIO-SWI-WI-ES
VFIO-SW2-WI-ES
VFIO-SW4-WI-E-S
VFIO-MW7-WI-ES

11/06189(4) VFIO-MWS-WI-ES
VFIO-MW20-WI-ES

(2) 11/04/39 VF5-SD1-SSI.0-1.0
VF5-SB1-SS2.3.S--S.5
VF-SB2-SS1,0-2.0
VFS-SB2-SS2.3.S-5.S
VF5-S32-SS3.5.5-8.0
VF-SB3-SS1 .3.5-4.0
VF5-S54-SSI .0-2.5
VFS-SB4-SS2.3.5-6.0

(2) 11/06/89 VF5-SB5-SSI.3.S-6.0
VF5-SB6-SSI.3.S-".0
VF5-SB7-SSI.3.S-6.0
VFS-SBS-SS1 .0-2.0
VFS-SBO-SS2.3.5-6.0
VFS-SB9-SSI,3.5-6.0
VFS-SBIO-SSI.3.5-6.0
VFS-Sfl1 -SSI.3.S-6.0

(2) 11/07/39 VFI-SB19-SSI.0-2.0
VFl-SB19-SS2.5.5-8.0
VFI-SB20-SS1.0-2.5
VFI-SB20-SS2.5.5-8.0
VFI-5321-SS1.0-2.S
VFI-SB21-SS2.5.5-3.0
VFI-SB35-SS2.5.5-8.0
VFI-SB36-SS2.5.5-3.0
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TABLE E.63 (cont'd)
EQUIPMENT RINSATE IDENTIFICATION, 19899

VOLK FIELD ANGB. WI

Date Ajsaocwd
E-qupint Rinsate Samplod Sample o Ieaficatiosi

(2) 11/07/89 VFI-S322-SSI.0-2.54
VF I-SB22-SS2,S.S-8.0
VFI-SB23-SSI.0--2.S
"FI-SB23-SS2.S.5-8.0
VFI-SD23-SS3. 10.0-12.5
VFI-S282-SSI.0-2.S
VFI-SB28-SS2.S.5-8.0
VF 1-SB37-SS2.5.S-8.0

(2) 11/01/89 VFI-SB24-SSI.0-2.0
VFI-SD24-SS2.S.5-8.0
VFI-SB25-SSl .0-2.0
VFI-SB25-SS2.S.5-U .0
VFI-SB26-SSI.0-2.0
VFI-SB27-SSI,0-2.0
VFI-SB27-SS2.S.5-8.0 4
VFI-SB29-SS1 .0-2.0
VFI-SB29-SS2.5.5-8.0
VFI-SB3O-SS 1.0-2.0
VFl-SB3O-SS2.5.5-8.0
VFI-SD31-SS1.0-2.0
VFI-SB31-SS2.S.5-8.0
VFI-SB38 * 4

VF-ERB4-ES(5,6) 1 1/0889 VF3/6-NIW2-WI-ES(7)
VF3/6-N4W4-Wt-ES(7)

11/09/89 VF3/6-MW3-W 1-ES
VF3/6-MWS-W1--ES
VFS-MWI-WI-E-S
VF5I-MW20-WI-ES4

11/10/89 VFIO-MW6-WI-ES(g)

(1) - VF-ERB2-ES was analyzed for SWIOIO and SWVSOO only.
VF-ERB I-ES is effective for the samples on this date
for a11 the parameters.

(2) - No Equipment Rinsates associated with thene sampica.4
(3) - No samples were collected on 11/05/89.
(4) - Thenseamnplea were collected on 11/06/89 sand were

seat to the labotatos on 11/07/89.
(5) - Equipment Rinsat. was collected on 11/08/89 and sent

to the laboratory on 11/09/89.
(6) - Two VF-ERB4-ES'a were collected. The one collected on

11/05/89 was amt sent in for analysis.4
(7) - These samples were collected on 11/06/89 and were

sent to the laboratory on 11/08/89.
(8) - This sample exceeds the every other day requirement

for Equipment Rinsates.
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TABLE E.64
FIELD BLANK IDENTIFICATION, 1989

VOLK FIELD ANGB, WI

Date Associated
Field Blanks Sampled Sample Identification

VF-FRI-HPLC-ES 11/02/89 VFI-N4WS-WI-ES
VF-FBI--PW-ES VFI-ERBI-ES

11/02/39 VF4-SB9-SSI .3.5-5.5
VF4-SB-SS2.8.5-10.5
VF4-SB10--SSI, 1.0-3.0

VF4-SBIO--SS2,8.0-10.0
VF4-SBI1-SSI, 1.0-3.0
VF4-SB1 1-552.4.0-6.0

VP4-SB13-SSI .1.0-3.0
VF I-SB13 (Composite 0- 10)
VFI-SB16 (Composite 0-10)
VFI-SBI7-551, 1.0-3.0

VFI-SB17-SS2.4.0-6.0
VP 1-SR 13-SS1. 1.0-3.0

VFI-SBIS-SS2,4.0-6.0

11/03/39 VFI-MW6-WI-ES

VFI-MW7-WI-ES
VF-ERB2-ESS 4

11/04/89 VFI-MWS-WI -ES
VF3/6-MW6-WI-ES

VF-ERB3--ES

11/04/89 VFS-SBI-SS1.0-1.0
MF-SB1-SS2.3.5-5.S

VF-S3-SS1 .0-2.0

VFS-SB2-SS2,3.5-5.S
VFS-SB2-SS3.S.5-8.0

MF-SB3-SS1.3.5-6.0
VFS-SB4-SS 1.0-2.5
VF-S94-SS2.3.5-6.0

11/06/89 VFIO-SWI-WI-ES
VFIO-SW2-WI-ES

VFIO-SW4-WI-ES
VFIO-MW7-WI-ES

11/06/39 VFS-SD-SSI.3.5--6.0

VFS-SB6-SSI .3.546.0
VFS-S3-SSI.3.S-6.0
VF5-SDS-SSI,0-2.0

VFS-SBS-SS2.3.5-6.0
VPS-S8-SS1.3.S-6.0
VFS-SB1O-SSI,3.5-6.0
VFS-SBI 1-SS1,3.S-6.0
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py ~FIELD BLANKID)ENTIFICATION, 989
VOLK FEDAGW

Date Ascae
Field Blanks Sampled Sample Identification

11/06/89 VFIO-MWS-WI-ES
VFIO-MW20-WI-ES

11/07/89 VFI-SB19-SSI.0-2.0
VFI-SB19-SS2.5.5-8.0
VFI-SB20-SS1.0-2.S
VFI-SB20-SS2.S.5-8.0
VF1-S321-SS1 .0-2.5
VFI-SB21-SS2.5.5-S.0
VFI-SB35-SS2,S.5-8.0
VFI-SB36-SS2.5.S-8.0

11/07/89 VFI-S922-5S1.0-2.5
VFI-SD22-SS2.S.5-8.0

VFI-SB23-SS 1,0-2.5
VFI-SB23-SS2,.5.-8.0
VFI-SB23-SS3, 10.0-12.5
VFI-SB28-SS1.0-2.S
VFI-SB28-SS2,.5.-8.O
VFI-SB37-SS2,5.5-8.0 0

H1/08/89 VF3/6-MW2-W1-ES
VF3/6-MW4-WI-ES
VFI-SB24-SS 1,0-2.0
VFI-SB24-SS2.5.5-8.0
VFI-SB25-SS1.G-2.0
VFI-SB25-SS2,5.5-8.0
VFI-SD26-SS 1.0-2.0
VFI-SB27-SS1 .0-2.0
VFl-SB27-SS2.5.5-8.0
VFI-S329-SSI.0-2.0
VFI-SB29-SS2.5.5-8.0
VFI-SB30-SSI.0-2.0
VFI-SD30--5S2.5.5-8.0
VFI-SD31-SSI,O-2.0
VFI-SB31-SS2,.5.-8.0
VFI-SB38

11/08/89 VF-ERB4-ES

11/09/19 VF3/6-MW3-W1-ES
VF3/6-MWS-WI-ES
VFS-MWI-WI-ES
VFS-MW20-WI-ES

11/10/89 VFIO-MW6-W1-ES
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TABLE E.65e
LABORATORY I1DENTIFICATION, 1989

yOLK FIELD ANOB, WI

Specific
Batch Samipe Sample ID

8"-534 -1 VFS-SBI-SSI-O-1.0
-2 VFS-SD 1-SS2-3.S-5.S
-3 VFS-S32-SSI-0-2.0
-4 VFS-S32-SS2-3.5-5.5
-5 VFS-5D2-SS3-5.5-8.0
-6 VP-SB3-SS1-3.5-6.0
-7 VF5-SB4-SSI-0'-2.S
-8 VFS-S54-SS2-3.5-6.0
-9 VF4--S39-SSI-3.S-5.5

-10 VF4-SB9-SS2-8.5-10.S
-11 VF4-SBIO-SSI-1.0-3.0
-12 VF4-S313-SSI-1.0-3.0
-13 VF4-SDIO-SS2-S.0-10.0
-14 VF4-SD1I-5SS-1.0--3.0
-15 VF4-S311-SS2-4.0-6.0
-16 VFI-S316(COMP.0-10)
-17 VFI-SDI7-SSI1-.0-3.0
-is VFI-SB17-SS2-4.0-6.0
-19 VFI-SBIS-SSI1-.0-3.0
-20 VFI-SBIS-SS2-4.0-6.O
-21 VFI-SO13
-22 VFI-MW6-W1-ES, 0
-23 VFI-MW7-WI-ES
-24 VFI-MWS-WI -ES
-25 VFI-MWB-WI-ES
-26 VF-3/6-MW6-WI -ES
-27 VFI-MWS-WI-ES
-23 VFI-N4W6-WI -ES4-29 VFI-MW7-WI-ES
-30 VFI-ERBI-ES
-31 VF-TDI-ES
-32 VF-TB2-ES

-34 VF-ERB2-ES

-36 VF-FDI-HPW-ES
-37 VFI-FDI-PW-ES

-38 VF-ERB3-ES
-39 VFI-MWS-WI-ES

89-9546 -1 VF1O-SWI-WI-ES
-2 VFIO-SW2-WI-ES
-3 VFIO-SW4-WI-ES
-4 VFIO-MW7-WI-ES4-5 VF-TB5-ES
-6 VF5-SBIO-SSI-3.5-6.0
-7 VFS-S39-8S1-3.5-6.0
-3 VFS-SD1-SS1-3.5-6.0
-9 VFS-SBS-SS1-0-2.0

-10 VFS-S38-SS2-3.5--6.0
4 -11 VF5-SB6-SS1-3.5-6.0

-12 VFS-SB7-SSI-3.5-6.0
-13 VFS-SBS-SSI-3.5-6.0
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TABLE E.65 (cont'd)
LABO0RATORY I]DENTIFCATION, 1989

VOLK FIELD ANGB, WI

specific
Ba~gh sample Sample ID

-2 VFIO-M4W20-WI-ES
-3 VFtO-MW7-WI-ES
-4 VFIO-SW4-W1-ES
-5 VFIO-MWS-WI-ES
-6 VFIO-MW2O--Wl-ES
-7 VF-TBS-ES
-8 VFI-SB19-SSI-0-2.0
-9 VF1-SB19-SS2-S.5-8.0

-10 VFI-SB35-SS2-S.5-8.0
-11 VFI-SD20-SSI-0-2.5
-12 VFI-5B20-SS2-S.5-8.0
-13 VFI-S321-SSI-0-2.5
-14 VFI-SB21-SS2-S.5-8.0
-15 VF1-S336-SS2-5.S-S.0
-16 VFI-SB2.2-SSI-0-2.5
-17 VF1-SB22-SS2-S.S-3.0
-18 VFI-S337-SS2-S."-.0
-19 VFI-SB28-SS1-0-2.5
-20 VFI-SB2$-SS2-5.5-8.O
-21 VFI-SO23-SSI-0-2.S
-22 VFI-SB23-SS2-S.5-8.0
-23 VFI-SB23-SS3-10.0-12.5

89-9606 -1 VF3/6-MW4-W1-ES
-2 VF3/6-MW2-WI-ES
-3 VF-TB6-ES
-4 VFI-SB25-SSI-0-2.0
-5 VFI-S325-SS2-S.5-P 0
-6 VFI-SB26-SSI-1.0-2.0
-7 VFI-SB26-5S2-S.5-8.0
-8 VFI-SB27-SSI-0-2.0
-9 VFI-SB27-SS2-S.S-8.0

-10 VFI-SB24-SSI-0-2.0
-11 VFI-S324-SS2-5.5-8.0
-12 VFI-SB29-SSI-0-2.0
-03 VFI-SB29-SS2-S.5-8.0
-14 VFI-SB30-SS1-0-2.0
-1S VFI-SB30--SS2-5S.-8.0
-16 VFI-SB38
-17 VFI-SB31-SSI-O--2.0
-18 VFI-SB31-SS2-5.5-8.0

89-9148 -1 VF-ERB4-ES
-2 VF-TBS-ES
-3 VP-TB 10-ES
-4 VF-TB9-ES
-3 VF1O-MW6-W1-ES
-6 VFS-MWI-WI-ES
-7 VF-NIW20--WI-ES
-8 VF3/6-MWS-W1-ES
-9 VFS/6-MW3-WI-WS
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TABLE E.66
4 TRIP BLANK IDENTIFICATION, 1990

YOLK FIELD ANOB, WI

Date Associated
Trip Blanks Sampled Sample Identification

VF-TBI-IX 09/25/90 VFI-MW5-1X
VF3/6-MW6-Xi

VF-ERI-XI
VF-FBI-1X

VF-TBI-W2-ES 09/30/90 VFS-SBI-SSI.0-2
VFS-SBI-SSI .4-6

4 ~VFS-SB2-SSI .0-2
VFS-S32-SSI .4-6
VF-ERl-W2-ES

VF-TB2-W'2-ES 10/03/90 VFI-N4WS-2X-ES
VF3/6-MW6-2X-ES

VF-TB3-W2-ES 10/10/90 VFI-MW12-IX-ES
VFI-MW25-W2-ES
VF-ER2-W2-ES

VF-TB4-W2-ES 10/14/90 VF3/6-SB1-SSI.0-1
VF3/6-S92-SSI .0-1
VF3/6-S33-SSI .0-0.5 *

4 VF3/6-S94-SS 1.0-0.5
VF-ER3-W2-ES

VF-TDS-W2-ES 10/16/90 VF3/6-SDI-SSI,4-S
VF3/6-SB2-SS 1,4-S
VF3/6-SB3-SS 1.5-6
VF3/6-SB4-SSI.6-7

4 VF3/6-S35-SI .5-6
VF3/6-SB6-SS 1.5-6
VF3/6-SB6-5SS 11.5-6

VF-TB6-W2-ES 10/17/90 VF3/6-SB7-SSI.5-6

VF3/6-SBS-S51 .5-6
VF3/6-SB9-SSI .4-S

4 VF3/6-SBIO-SSI.2-3
VF-ER4-W-ES

VF-T87-W2-ES 10/23/90 VFS-MWI-W2-ES
VF2-MWI-W2-ES
VF7-MW6-W2-ES
VF-ERS-W2-E-S

4VF-TBS-WZ-ES 10f24/90 VF9-MWI-W2-ES
VFI-ETI-W2-ES
VF3/6-MW4-W2-ES
VFT-MW2-W2-ES
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TABLE E.66 (cont'd)
TRIP BLANK IDENTIFCATION, 1990

VOLK FIELD ANOB, WI

Date Associated
Trip Blanks Sampled Sample Identification

*VF-TB9-W2-ES 10125190 VF7-MWI-W2-ES
VF7-MW3-W2-ES
VF7-MW4-W2-ES
VF7-MWS-W2-ES
VF7-MW6-W42-ES
VF7-MW7-W2-ES
VF-ER6P-W2-ES
VF-FB2-W2--ES
VF-FB33-W2-ES

VF-T]310-W2--ES 10/26/90 VF9-MW2-W2-ES
VF9-MW3-W2-ES
VF92-BDW1I-W2-ES
V1F3/6-MW2-W2-ES
VF3/6-MW7-W2-ES

VF-TR I I-W2-ES 10/27/90 VF3/6-MW3-W2-ES
(Not anayzed for VF3/6-N4W6-W2-ES
SWIG 10) VF2-MWi3-W2-ES

VF2-MWS-W2-ES
VF-ER7-W2-ES 0

VF-T8 II -W2--ES 10/28/90 VFIO-SB1-SSI.l-2
V~lO-S32-SSI.1-2
VFIO-SD3-SSI, 1-2
VFIO-MWI-W2-ES
VFIO-MW2-W2-ES
VFIO-MW3-W2-ES
VFIO-MW4--W2-ES
VFIO-MWS-W/2-ES

VFIO-MW6-W2-ES
VFIO-MW7-W2-ES

VFIO-MWS-W2-ES

VF-TB12-w2-ES 10129190 VF9-SRI-SSl,1-2
VF9-SB2-SS 1. 1-2
VF9-S33-SS 1. 1-2
VF2-SUZ-SSI.1-2

VFS-MWI-W2-ES

VF-T913-W2-ES 10/30/90 VF2-SD1-SS1. 1-2
VF2-SB3-SSI 1,1-2
VF2-SD.4-SSl .1-2
VF2-S35-SS 1, 1-2
VF3/6-MWS-W2-ES
VF3/6-MWB-W2-ES
VF-ERS-W2-E-S
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TABLE E.66 (cont'd)

4 ~TRIP BLANK I1DENTMFCATION, 1990
VOLK FIELD ANGE, WI

Date Associated

Trip Blanks Sampled Sample Identification

4VF-TB14-W2-ES 11/05/90 VFI-hEWI-W2-ES
VFI-MW4-W2-ES

VP-TB 15-W2-ES 11/06/90 VPI-MWI -W2-ES
VF3/6-MWI-W2-ES
VF3/6-MVSY-W2-ES
vF2-mw2-w2-Es

4 VF2-MW4-W2-ES
VFI-ET2-W2-ES
VFI-ET6-W2-ES
VF-ER9-W2-ES

VF-TB16-W2-ES 11/07/90 VFI-ET7-W2-ES
VFI-MW2-W2-ES

4 VFI-MW3-W2-ES
VFI-MW6-W#2-ES
VFI-MW7-W2-ES
VFI-MW12-W2-ES
VP 1-NWI 3-Wi--ES
VF-FB4-W2-ES

VF-TB 17-W2-ES 11/07/90 VP/6-SBI1-S51.5-60
VF3/6-SBI1-5511.5-6
VF3/6-SB12-SSI .3-4
VF3/6-SB 13-SS 1.5-6
VP/6-SBI4-SSI .5-6
VP/6-SBI5-SS 1.7-S

4 ~VPSI6-S316-SS1 .5-6
VF3/6-SDI6-SS11.5-6
VP-ERIO-Wi-ES

VF-TB1S-W2-ES 11/08/90 VPI-MWS-W2-ES
VFI-MWS-W2-ES
VPI-MVJ9-W2-ES

4 ~VPI-MWIO-W2-ES
VPI-NIWI1-W2--ES
VFI-MW14-W2-ES
VF-ER1 1-Wi-ES

VF-TB19-W2-ES 11/09/90 VF3/6-TWI-W2-ES
VFI-BPW-t-W2-ES

4 ~VFI-BPW-2-W2-ES
VPI-DPW-4-Wi-ES
VP1-BPW-7-Wi-ES

VP-TD20-W2-ES 11/10/90 VP-SWI-Wi-ES
VP2-SW2-W2-ES
VF2-SWS-W2-ES

4 VF2-SW4-Wi-ES
VF2-SWS-W2-ES
VPBS-Wi-ES
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TABLE E.67
EQUIPMENT RINSATE BLANK IDENTIFCATION, 1990

VOLK FIELD ANGB, WI

Date Aseocinied
Equipment Rinmatna Sampled Sampl Ideafification

VF-ERI-XI 09/25/90 VFI-MW5--IX
VF3/6-MW6-Xi

10/03/90 VFI-MWS-2X-ES
VF3/6-MW6-2X-ES

VF-ERI-W2-ES 09/30/90 VFB-SBI-SS1.0-2 ES
VFI-SH1-SSI.4-6 ES
VFS-S32-SSI .0-2 ES

VFS3-Sfl-51.4-6 ES

VF-ER2-W2-ES 10/10/90 VFI-MW12-IX-ES
VFI-N1W25-W2-ES

VF-ER3-W2-ES 10/14190 VF3/6-SBI-SSI.0-1 ES
VF3/6-S32-$SS.0--1 ES
VF3/6-SD-SS1.O-0.S ES
VF3/6-S34-SS1 .0-0.5 ES

10/16/90 VF3/6-SBI-SSI;4-5 ES
VF3/6-SB2-SSI .4-5 ES
VF3/6-SB3-SSI,S-6 ES
VF3/6-SB4-SS1.6--7 ES
VF3/6-S35-SS1.S-6 ES0
VFS/6-5D6-SSI.5-6 ES
VFI/6-SB6-SSI 1.,5-6 ES

VF-ER4-W2-ES 10/17/90 VF3/6-SB7-SSI.5-6 ES
VFS/6-SBS-SS1 .5-6 ES
VF3/6-SB9-SSI .4-5 ES
VF3/6-SB1O-SSI,2-3 ES

VF-ERS-W2-ES 10/23/90 VFS-MWIW-W2-ES
VF2-MWI-W2-ES
VF7-MW6-W2-ES

10/24/9 VF9-MWI-W2-ES
VFI-ETI-W2-ES
VF3/6-MW4-W2-ES
VF7-MW2-W2-ES

VF-ER6-W2-ES 10/25/90 VF7-MWI-W2-ES
VF7-MW3-W2-ES
VF7-MW4-W2-ES
VF7-MWS-W2-E-S
VF7-MW6-W2-ES
VF7-MW7-W2--ES

10/26/90 VF9--MW-W2-ES
VF9-MW3-W2-ES
VF92-ESWI-W2-ES
VF3/6-N4W2-W2-ES
VF3/6-MW7-W2-ES
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TABLE E.67 (coat'd)
EQUIPME.NT RINSATE BLANK IDENTIFCATION. 1990

VOLK FIELD ANGB, WI

Date Associated
Equipment Ruizsaics Sampled Sample Identification

VF-ER7-W2-ES 10/27/90 VF3/6-MW3-W2-ES
(Not analyzed for VF3/6-MW6-W2ES
SW8ORO. PeSu/PCB. VF2-MW3--W2-ES
Seavolawsia) VF2-MWS-W2-ES

10/23/90 * VF 10-SB I-SS 1,1-2 ES
*VFIO0-SB2-SS 1,1-2 ES
* VFIO-SB3-SS1.1-2 ES

VFIO-N4WI-W2-ES
VFIO-N4W2-W2-ES
VF I0-MWS-W2-ES
VFtO-MW4-W2-ES
VF10-N4WS-W2-ES
VFIO-MW6-W2-ES

VFIO-MW7-W2-ES
VFIO-MWS-W2-ES

10/29/90 ** VF9-SDI-SSI,1-2 ES
VF9-SB2-~SS1, 1-2 Es
VF9-SB3-SS 1. 1-2 ES
VF2-SB2-SSI1,1-2 ES
VFS-MWI-:W2-ES

VF-ERS-W2-ES 10/30/90 0 VF2-SBl-SS1.1-2 ES
* VF2-S33-SS 1. 1-2 ES

*VF2-S34-SS 1. 1-2 ES
*VF2-SBS-SS1. 1-2 ES

VFSI6-MWS-W2-ES
VF3/6-MWS-W2-ES

VF-ER9-W2-ES 11/05/90 VFI-MWI-W2-ES
(Collected [106/9) VFI-MW4-W2-ES

11/06/90 VFS-MWl-W2-ES
VF3/6-MWI-W2-ES
VF3/6-N4W9-W2-ES
VF2-MW2-W2-ES
VF2-MW4-W2-ES
VFI-ET2-W2-ES
VFI-ET6-W2--ES

11/07/90 VFI-ET7-W2-ES
VFI-M'W2-W2-ES
VFI-MW3-W2-ES
VFI-MW6--W2-ES
VFI-MW7-W2-ES
VFI-MW12-W2-ES
VFI-MW13-W2-ES
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TABLE E.67 (cont'd)
EQUIPMENT RINSATE BLANK IDENTIFICATION. 1990

VOLK FIELD ANGB, WI

Date Associated
Equipment Rinsates sampled Sample Identification

VF-ERIO- W2-ES 11/07/90 VF3/6-SB I I-SS 1.5-6 ES
VF3/6-SBll-SS11.5-6 ES
VF3/6-SD 12-5SSI.3-4 ES
VF3/6-S313-SS1,S-6 ES
VF3/6-SB14-SS 1.5-6 ES
VFS/6-SB15-SSI.7-U ES
VF3/6-SB16-SSI.5-6 ES
VF3/6-SB 16-SS 11.5-6 ES

VF-ERI I-W2-ES 11/08/90 VFI-N4WS-W2-ES
VFI-MWB-W2-ES
VFI-MW9-W2-ES

VFI-MWIO-W2-ES
VFI-MWlI -W2-ES
VFI-N4W14-W2-ES

11/09/90 VFS/6-TWI-W2-ES
VFI-BPW-1-W2-ES
VFI-BPW-2-W2-ES
VFI-BPW-4-W2-ES
VFI-BPW-7-W2-ES *

*-Equipmmza rnsata was a bailer hnalsw only,
-Sample doea "c qualif widiin the QAPP rinsate Hiis
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TABLE E.68

FIELD BLANK IDENTIFICATION, 1990 )

VOLK FIELD ANOB, WI

Date Aaaocisted

Field Blankts Sampled Sample Identification

VF-FBI-IX 09/2/90 VFI-MWS-IX

ASTM 11 Water VF3/6-MW6-XI

(Analyzed only for 09/30/90 VFU-SBI-SS 1.0-2 ES
SW3OIO and SW302O) VF8-S5BI-SS1.4--6 ES

VFS-SB2-SS 1.0-2 ES
VFS-SB2-SS 1.4-6 ES

10/03/90 VFI-MWS-2X-ES
VFS/6-MW6-2X-ES

10/10/90 * VFI-MIW12-IX-ES
* VFI-MW2S-W2-ES

10/14/90 * VF3/6-SBI-SSI.0-1 ES
* VF3/6-SB2-SS1.0-1 ES
* VFS/6-SB3-SS1.0-0.S ES
* VF3/6-SB4-SS1.0-0.S ES

10/16/90 * VF3/6-SBI-SSI.4-5 ES
* VF3/6-SB2-SSI.4-S ES
* VF3/6-SD3-5SI.S-6 ES
* VF3/6-SB4-SS 1.6-7 ES
* VF3/6-SBS-SS 1.5-6 ES
* VFS/6-SD6-SSI.S-6 ES
*VF3/6-SB6-SSI 11.5-6 ES

10/17/90 * VFJ/6-SD7-SSI .5-6 ES
* VF3/6-SBS-SS 1.5-6 ES
* VFS/6-SB9-SS1 .4-5 ES *
* VF3/6-SBIO-SS1.2-3 ES

VF-FDZ-W2-ES 10/23/90 VFS-MWI-W2-ES
ASTM 11 Water VF2-MWI-W2-ES

VF-FB3-W2-ES VF7-MW6-WZ-ES
Source Tap Water 10/24/90 VF9-N4WI-W2-ES

VFI-ETI-W2-ES
VF3/6-MW4-W2-ES
VF7-MW2-W2-ES

10/25/90 VP7-MWI-W2-ES
VF7-MW3-W2-ES
VF7-MW4-W2-ES
VF7-MWS-W2-ES
VF7-MW6-W2-ES
VF7-MW7-W2-ES

10t26/90 VF9-N4W2-W2-ES
VF9-MW3-W2-ES
VF92-DBWI-W2-ES
VFS/6-PAW2-W2-ES
VFS/6-N4W7-W2-ES

10/27/90 VF3/6-MW3-W2-ES
VF3/6-MW6-W2-ES
VF2-MW3-W2-ES
VF2-MWS-W2-ES

10/2/90 VFIO-Sa1-SSI1.-2 ES
VFIO-S32-SS 1. 1-2 ES
VFIO-SB3-SS1.1-2 ES
VFIO-MWl-W2-ES
VFIO-MW2-W2-ES
VFIO-MW3-W2-ES
VFIO-MW4-W2-ES
VFI0-MWS--W2-ES
VFIO-MW6-W2-ES
VF10-MW7-W2-ES
VFlO-MWU-W2-ES
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U TABLE E.68 (cont'd)
FIELD BLANK IDENTIFICATION, 1990

VOLK FIELD ANGE, WI

Date Associated
Field Bllank Sampled Sample Identificatiou

10/29/90 VF9-SBI-SS1.1-2 ES
VF9-SB2-SS 1. 1-2 ES
VF9-SB3-SS 1. 1-2 ES
VF2-SD: 5SS1. 1-2 ES
VFS-MWi-W2-ES

10/30,190 VF2-SB I-SS 1.1-2 ES
VP2-S33-SS 1. 1-2 ES
VF2-SB4-SS 1. 1-2 ES
VP2-535-SSI. 1-2 ES
VF3/6-NIWS-W2-ES
VF3/6-MWS-W2-ES

VF-FB4-W2-ES 11/05/90 VFI-MWI-W2-ES
ASTM 11 Water VFI-MW4-W2-ES

VF-FB5-W2-ES 11106/90 VFI-MWI-W2-ES
Source Tap Water VF3/6-N4WI-W2-ES

VF36M9W-ES

VF2-MW2-W2-ES
VFI-ET2-W2-ES
VFI-ET2-W2-ES

11/07/90 VFI-ET7-W2-ES
VFI-N4W2-W2-ES

VFI-MW7-W2-ES
VFI-MWI2-W2-ES
VFI-MWI3-W2-ES

11/07/90 VFS/6-SBI I-SSI.S-6 ES
VF3/6-SDII-SSII.5-6 ES
VFS/6-S912-SS1 .3-4 ES
VFS/6-SB13-SSI.5-6 ESS
VF3/6-SB14-SSI.5-6 ES
VF3/6-SB15-SSI .7-S ES
VF3/6-SBI6-SS1,5-6 ES
VF3/6-SB 16-SS 11.5-6 ES

11/02/90 VFt-N4WS-W2-ES
VFI-N4WS-W2-ES
VFI-MW9-W2-ES
VFI-N4WIO-W2-ES
VFI-MWI 1-W2-ES
VFI-MW14-W2-ES

1 1/09/90 VFS/6.-TWI-W2-ES
VF1-BPW-1-W2-ES
VFI-BPW-2-W2-ES
VFI-DPW-4-W2-ES
VFI-DPW-7-W2-ES

11/10/90 VF2-SWI-W2-ES
VF2-SW2-W2-ES
VF2-SW3-W2-ES
VF2-SWA-W2-ES
VP-SWS-W2-ES

*-Separate sampling event with no field blanks.
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TABLE E.690
LABORATORY IDENTIFICATION, 1990

VOLK FIELD ANGE. WI

L". Number
Specific

Batch sample Sample ED

SO-11490 -1 VFI-MWS-IX
-2 VF3/6-MW6-XI
-3 VF-ERI-XI
-4 VF-FBI-IX
-5 VF-TB-IX

SO-1 1565 -1 VFS-SDI-SSI.O-2
-2 VFS-SBI-SSI ,44 S
-3 VFB-SB2-SSI.0-2
-4 VFI-SB2-SS 1,4-6
-5 VF-ER 1-W2-ES
-6 VF-TBI-W2-ES

SO-12409 - I VFI-MWS-2X-ES
-2 VFI/6-N4W6-2X-ES
-3 VF-TB2-W2-ES

SO-12821 -1I VFI-NIW12-IX-ES
-2 VFI-MW23-IX-ES
-3 VF-T33-W2-ES
-4 VF-ER2-VW2-ES

S0-12912 - I VFS/6-SBI-SSI.0-V *
-2 VF3/6-SB2-SSI .0-1V
-3 VF3/6-SB3-SSI.0-6'

-4 VF3/6-SB4-SSI.0-6'
-5 VF-ER3-W2-ES
-6 VF-TB4-W2-ES

SO-12965 -1I VF3/6-SBI-SSI,4-5'
-2 VF3/6-S32-SSI.4-5 p
-3 VF3/6-S34-SSI.6-7*
-4 VF3/6'-SBS-SSI.5-6'
-5 VF3/6-SB6-SS 1.5-6'
-6 VF3/6-S96-SS 11.5-6'
-7 VF3/6-SB3-SSI.5-6'
-a 'JF3/6-SB7-SSI.S-6'
-9 VF3/6-SBI-SSI.5-6 S

-10 VFS/6-SB9-SS 1,4-S-
-11 VF3/6-SBIO-SSI.2-3'
-12 VF-ER4-W2-ES
-13 VF-TB5-W2-ES
-14 VF-TB6-W2-ES

SO-13059 -1I VF-ERS-WZ-ES
-2 VF2-MWI-W2-ES
-3 VF7-MW6-W2-ES
-4 VFS-MWI-W2-ES
-5 VF-TB7-W2-ES

S0-13M9 - I VF9-MWI-W2-ES
-2 VF7-NIW2-W2-ES
-3 VFI-ETI-W2-ES
-4 VFSI6-MW4-'.'f-ES
-5 VF-TDS-W2-ES
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m ~TABLE E.69 (cont'd) 19

VOLK FIELD ANGB, W

Lo. Number
Specific

Batch Sample Sample ID

SO-13125 - I VF-ER6-W2-ES
-2 VF-FB2-W2-ES
-3 VF-FB3-W2-ES
-4 VF7-MWS-W2-ES
-5 VF7-MW3-W2-ES

-6 VF7-MWI-W2-ES
-7 VF7-MW4-W2-ES
-8 VF7-MW7-W2-ES
-9 VF-TB9-W2-ES

SO- 13139 - I VF9-MW3-W2-ES
-2 VF9-MW2-W2-ES
-3 VF3/6-MW7-W2-ES
-4 VF3/6-MW2-WZ-ES 4
-5 VF92-DBWI-W2-ES
-6 VF-TB 10-W2-ES

SO-13 146 - I VF2-N4W3-W2-ES
-2 VF2-MWS-W2-ES
-3 VF-ER7-W2-ES
-4 VF3/6-MW3-W2-ES
-5 VF3/6-MW6-W2-ES * 4
-6 VF-TB I -W2-ES

SO-13171 - I VF9-SB2-SSI.1-2'
-2 VF9-SBI-SSI.1-2'
-3 VF9-SB3-SSI.1-2'
-4 VF2-SB2-SSI,1-2'
-5 VFIO-SDI-SSI.1-2'
-6 VFIO-SB2-SSI,1-2 S
-7 VFIO-SB3-SSI.1-2'

-18 VFIO-MWI-W2-ES
-19 VFIO-MW2-W2-ES
-20 VFIO-MW3-W2-ES
-21 VFIO-MWS-W2-ES
-22 VFIO-MW6-W2-ES
-23 VFIO-MW7-W2--ES 4
-24 VFIO-MWS-W2-ES
-2.5 VFIO-MW4-W2-ES
-26 VF5-MWI-W2-ES
-27 VF-TB 12-W2-ES
-28 VF-TBII-W2-ES

SO-13196 - I VF2-SBS-SS1. 1-2 S
-2 VF2-SB4-SSI, 1-2'
-3 VF2-S13-SS 1, 1-2'
-4 VF2-SBI-SSI.1-2'

-15 VF-ERS-W2-ES
-16 VF3/6-MWU-W2-ES
-17 VF3/6-MWS-W2-ES
-18 VP-TB 13-W2-ES

SO-13488 -1I VFI-MW4-W2-ES
-2 VFI-MWI-W2-ES
-3 VP-TB 14-W2-ES
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TABLE E.69 (cont'd)4
LABORATORY I1DENTIFICATION, 1990

VOLK FIELD ANOB, WI

LL~AmNumbe
Specific

Batch Sample Sample ID

SO-13513 -1 VF-BR9-W2-ES
-2 VF2-N4W4-W2-ES
-3 VF2-MW2-Vfl-ES
-4 VFt-MWI-W.2-ES
-5 VF3/6-MWl-WV2-ES
-6 VF3/6-NIW9-W2-ES
-7 VFI-ET2-W2-ES
-9 VFI-ET6-W2-ES
-9 VP-TB 15-W2-ES

SO-13540 -I VF-FB4-W2-ES
-2 VFI-ET7-W2-ES
-3 VFI-MWS-W2-ES
-4 VPI-MW2-W2-ES
-5 VFI-MWI3-W2-ES
-6 VFI-MW7-W2-ES
-7 VFI-MW6-W2-ES
-8 VFl-MWI2-W2-ES
-9 VF-TB 16-W2-ES

-10 VP-ER10-W2-ES
-11 VP-TI 17-W2-ES
-22 VFS/6-SBI l-SSI .5-6 4
-23 VP3/6-SBlI-SSI1.5-6*
-24 VFS/6-5B12-SSI .3-4'
-25 VPY6-SBI3-SS1.S-6'
-26 VFSI6-SB14-SSI.S-6'
-27 VP3/6-SB1S-SSI .7-8'
-28 VF3/6-SDI6-SS 1.5-6'
-29 VPS/6-Sa 16-SSI 11.5-6'

SO-13573 -1I VF-ERI I-W2-ES
-2 VFI-MWIO--W2-ES
-3 VFI-MWS-W2-ES
-4 VFI-MW9-W2-E-S
-5 VFI-MWI4-W2-ES
-6 VFI-MWII-W2-ES
-7 VPI-MWU-W2-ES
-8 VP-TB 18-W2-ES

SG- 13592 - I VPI-BPW-2-W2-ES
-2 VPI-BPW-i -W2-ES
-3 VFI-BPW-7-W2-ES
-4 VPI-BPW-4-W2-ES
-5 VP3/6-TWI-W2-ES
-6 VP-TB 19-W2-ES

5O-13904 - I VP-FB5-W2-ES
-2 VP-SWI-W2-ES
-3 VP-SWI-W2-ES
-4 VF2-SW3-W2-ES
-5 VF2-SWS-W2-ES
-6 VF2-SW4-W2-ES
-7 VF-TB20-W2-ES
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ATTACHMENT A

The following subsections describe the data validation for the analytical results of four
sediment samples collected at Site 2 during July 1991. The samples were analyzed for
pesticides/PCBs, semivolatile organics, and metals. The analyses, QA/QC requirements,
and validation procedures are described in the preceding QA/OC Report. When the
QA/QC criteria (as outlined in Section 2 of the QA/OC report) are satisfied, they are not
mentioned in the ensuing discussion. However, when the QA/OC criteria used to evaluate
the data were not satisfied, the irregularities are noted and the necessary qualifications of
the data are discussed. Methods, analytes, and practical quantitation limits are listed in
Table L.A.

Pesticides/PCBs

"The only noted deviation from criteria for pesticides and PCBs was in one standard for
4,4'-DDT. The continuing calibration was inadequate for quantitation of 4,4'-DDT but
acceptable for detection or confirmation. 4,4'-DDT was not detected; therefore, data
qualification was not necessary. Had 4,4'-DDT been detected, the result would have been 0
estimated (J2).

Semivolatile Organics

One surrogate spike was out of criteria for each of the four samples as well as the MS
and MSD samples. The irregularity has been noted, but data qualification is not required. S
Data qualification required two unacceptable surrogates at a minimum.

The recovery of pyrene was high in the MS and MSD; however, this irregularity
required no data qualification.

A high continuing calibration of 3,3'-dichlorobenzidine required the estimation (J2) of S

the result for sample VF2-SD2. High continuing calibrations for 3-nitroaniline, 4-
nitrophenol, 4-nitroaniline, and butylbenzlphthalate required the estimation of these
results (J2) in samples VF2-SD1, VF2-SD3, and VF2-SD4. The affected compounds in all
four samples were not detected.

Internal standards IS4, IS5, and IS6 did not meet criteria for sample VF2-SD2; the
standards IS5 and IS6 did not meet criteria for samples VF2-SD1, VF2-SD3, and VF2-SD4.
The results for compounds corresponding to these internal standards were estimated (J2).
The six internal standards and their corresponding compounds are listed in Table 1 of the
QA/QC Report.

AWM\91I7,, A-1 S
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lnorpsnics -
The matrix spike for selenium was high; however, data qualification was not necessary

since selenium was not detected.

The laboratory estimated non-detectea results for thallium, arsenic, and selenium due
to post digestive spike recovery.

0

* 0

0

ATWT\9151172 A-2
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TABLE LA

1991 TARGET COMPOUNDS AND ANALYTICAL DETECTION LIMITSM'
VOLK FIELD ANGB, WI

Practical
Quantitation limit
Sediment Samples

1,24-Trichlorobenzene 330

1,3-Dichlocobemene 330

1,4-Dichlarobeamene 330
2,4,5-Tridd1rophenol 1700
2,4,6-Trichlorophenol 330
2,4-Didilorophenol 330
2,4-Dimethylhenol 330
2,4-Dinitrophenol 1700
2,4-Dinitrotluene 330
2,6-Dinitrooluene 330
2-Chloronsphthalene 330
2-Chlorophenol 330
2-Mlethylnahthalene 330
2-Methylphanol 330
2-Nitroaniline 1700
2-Nitrophenol 330
3,3- -Dichlorobenzidine 670
3-Nitroaniline 1700
4,6-Dinkro-2-methylphenol 1700 I
4-Bromophenyl-phenylether 330
4-Choroa-3-ethylphonol (pera-chloro.-mcta-cresol) 330
4-Chloroaniline 330
4-Chlorophenyl-phenyi ether 330
4-Methylphenol 330
4-Nitroaniline 1600
4-Nitrophenol 1600
Acenaphthene 330
Accnapthylcew 330
Anthracene 330
Bcnzo(a)anthracene 330
Bcnzo(a)pyrncw 330
Benzo(b)fluoranthene, 330
Bcnzo(g.hWikpylcne 330
Bcnho(k)fluoranthene 330
Benzoic acid 1700
Benzyl. alcohol 330
bis(2-chloroethony)methane 330
bis(2-chloroethyl)ether 330
bis(2-chloroisopropyl~ether 330
bis(Z-ethylheny)phthalate 330
Butylbcnzylphthalate 330
Choysne 330
Di-n-butylphthalate 330
Di-*-octylhtaate 330
Dlbcnza,h)anthracenc 330
Dibenzofuran 330
Diethylphthalate 330
Dbnethylphtlialate 330

A'1D7/91511fl A-3
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TABLE IA-CONTINUED
1"I TARGET COMPOU~NDS AND ANALYTICAL DETECTION LIMITStI)d

VOLK FIELD ANGB, WI

Practical
Quantitation limit
Sediment Samples

4L. SO SulVltl raisCniud
Fluoranthate 330
Fluoreno 330
Hcaachorobenzene 330
Heasaddorobutadiene 330
Henachorocydopentadiene 330

* Hmachloroealiane 330
mndeno(1A23-cd)pyrawn 330
Isophorone 330
N-Nitrw*Aoi-n-propylamine 330
N-nitroeodiphenylamine 330
Naphthalene 330
Nitrobeazene 330

4 Pentachlorophaiol 1700
Phenanthrente 330
Phenol 330
Pyrene 330

CL? SOW - Peadilesdu and C

4 Aldrin 8.0 *
Alpha-BHC 8.0
BeWaBHC 8.0
Delta-BHC 8.0
Gamma-BHC 8.0
Alpha Chlordane 80
Gamma Chlordane 80

4 4,4' -DDD 16.0
4,4' -DDE 16.0
4,4' -DDT 16.0
Dieldrin 16.0
Endosulfan 1 8.0
Endomalfan 1[ 16.0
Endosulfan Sulfate 16.0

4 Endrin Ketone 16.0
Endrin 16.0
Heptachlor 8.0
Heptachlor qmsnde 8.0
Methoxydior so
Toxapheae 160
PCB-1016 80

4 PCB-1221 80
PCB-1232 so
PCB-1242 80
PCB-1248 80
PCB-1254 160
PCB-1260 160

4

4 AOV17/9ISJ172 A-4

0 00 0 0 0
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TABLE I.A-CONTINUED

1991 TARGET COMPOUNDS AND ANALYTICAL DETECTION LIMITS(M)
SVOLK FIELD ANGB, WI

Practical
Quantitation Limit
Sediment Samples(4/kg)

INORGANIS

E415.1 - Total Organic Carbon 50,000

Antimony (SW6010) 5,000
Arseic (SW7060) 1,000
Beryllium (SW6o1o) 500
Cadmium (SW6010) 500
Chromium (SW6O1O) 1,000
Copper (SW6010) 2,500
Lead (SW7421) 500
MerCuty (SW7471) 10
Nickel (SW6010) 4,000
Selenium (SW7740) 1,000
Silver (SW6010) 1,000
Thallium (SW7841) 1,000
Zinc (SW6010) 2,000

Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided

for guidance and may not always have been achievable.

AlD7/SMZ A-5
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TABLE 1A (CONTINUED)
1991 TARGET COMPOUNDS AND ANALYTICAL DETECTION LIMITS'

VOLK FIELD ANGB, WI

Practical
Quantitation Limit

Liquid Samples
(AVL)

4 SWO0 - Pu ble Aromatic Hydrocarbons

Benaene 1.0
Chlorobawmw 1.0
1,2-Dicidotoberowe 1.0
1,3-Dichlorobeazene 1.0
1,4-Dichlorobemze 1.0
.Etlyl Baum. 1.0

Toluene 1.0
Xylenes (o, m, p isomers) 1.0

Modified SW 1OS - Hydrocarbons

Hydrocarbons as Gasoline 100 S

Modified SW8l00.- Hydrocarbons

Hydrocarbons as Kerosene 500
Hydrocarbons as Diesel Fuel 500
Hydrocarbons as Heavy Oils 500
Hydrocarbons as Mineral Spirits 500
Hydrocarbons as Varsol 500
Hydrocarbons as Fuel Oil 500

4

ATIM/9=S1 A-6
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b TABLE A. I
SITE 2, FORMER LANDFILL C

S~b~ARYOF SEDIMENT SAWPLE RESULTS, 1991
V SUMMARYVOLK FIEUD ANGE, WI

Paumlm.VF2-SDI VF2-MD VF2-SD3 VF2-SD4

Dds mfa.a 07/10/91 07/10091 07/10191 07/10/91

Ssm~dm~o Orpomk - CL? SOW(u/k 6
DETECTION LEVEL MULTIPLIER 6.06 4.85 4.55 4.85
GenuaA U U U U
Andaaoina U Ufl U U

=mzo(&)A~hraam Ufl UJ2 Ufl Ufl
DMuo(B)fiuo*Adý un1 ufl u3 Ufl

4~~u Diokfu,~l un ufl Un
Dizoam*&yrm Ufl Ufl 1112 UJ2
B-zo(s.k.i)Pmylm Ufl Ufl UJ UJ2
DBazk Acid U 21001 U U
Bls(2-.Ikylhuiyl)pbthalat Uf2 Ufl Ufl Un
4-Droap0y-pay-u U Ufl U U

4 uty%-iZyW~lxWhaM Ufl 111 Uf Ufl
Cbquin Ufl 111 Ufl U12

Dibuzaaý hrc 11 U32 Uf 113

Dk-a-octy46dkhal UJ2 112 1112 111
4,6-Dbatro-2-..akylpbmd U Ufl U U
3,3'-Dclc~aboozidm U12 u u UJ2UfUl
Fhmoabme u Ufl U U

Hm~aabz Un Uf UU
Iadm(1.2.3-of~prme 112 Ufl 1112 U12
N-nftosodihmiylamia U Ufl U U
3-NitramIa ufl U Ufl Un
4-Nkroasuffi Ufl U Ufl Uf

44-NkropbMo Ufl U Uf UJ2
FPommadm U Ufl U U
Pemtchlorophnad U Ufl U U
Pyrm6 111 Ufl Ufl Un

Orgaaocbkwh Pezdis. A PCB's - CL? SOW(ug/kg
DETECTION LEVEL MULTIPLIER 31.1 10.0 9.3 9.4

4 Onool U U U U

IC? Mdab - SWGOIO(mg&4g)
Genera U U U U
Cadmiam 5.4 2.4U 3.0 2.2U
Chromium 12 7.7 7.3 4.A
Copp 24 21 24 19
zinc 1000 32 110 77

Thulium - SW7541(maWVg 6.0U14 4.31114 4.31114 4.51114

Assenc - 5W1706aWmgU 15.9 3.1 6.0 4.5UJ4

Winmy - SW7471(ag/kg 0.24 0.16 0.24 0.23

Sdinium - SW77/40(msgftg MUM13 2.41114 2.IU34 M.UM4

Laud - SW7421(Wkg) 72.5 13.7 58.7 19.8

4

0 ------- 00



SAVANNAH LABORATORIES E2rn''
8S L & ENVIRONMENTAL SERVICES. INC. t19

5102 LaRoche Avenue e Savannah. GA 31404 * (912) 354-7858 *Fax (912) 352-0165

LAX NO: Sl-34553

Received: 11 JUL 91
Mr. Roger Bonner
Engineering Science, Inc.
57 Executive Park South, Suite 590

Atlanta, GA 30329

Project: AT077 Volk Field AMO

Sampled By: Client

REPORT OF RESULTS Page 1

LOG NO SANWLE DESCRIPTION ,SOLID OR SDKI35WZ,.. UW S DATE SAMPLED
----------------------------------- -----------------------------------

34553-1 VF2-SD2-ES 07-10-91
34553-2 VF2-SD1-ES 07-10-91

34S53-3 VF2-SD4-ES 07-10-91

34553-4 VF2-SD3-ES 07-10-91
-- ---- ---------------- -------- ----------------------

PAAMTE 53: t 34553-2 34553-3 34553-4
--------------------------------------- o - -- - ----- ----------

TCL Pesticides
alpha-SHC, ug/kg dw 800 2500 73U 760
beta-SHC, ug/kg dw 800 2500 73U 76U
delta-BHC, ug/kg dw 800o 2500 73U 760
ganmma-BRC, ug/kg dv 800 2500 73U 76U

Keptachlor, ug/kg dv 800 250U 730 76U

Aidrin, ug/kg dv s00 2500 73U 76U
Heptachlor epoxide, ug/kg 800 2500 730 760
Endosulfan I, ug/kg dv sOO 2500 730 76U

Dieldrin, ug/kg dv 1600 5000 1500 150=
4,4'-DDE, ug/kg dv 1600 5000 1500 150U

Endrin, ug/kg dv 160U 5000 1500 1500
Endosulfan II, ug/kg dv 1600 5000 1500 1500

4,4'-DDD, ug/kg dv 1600 5000 150U 1500

Endosulfan sulfate, ug/kg dv 1600 5000 1500 1500

4,4'-DDT, ug/kg dv 1600 5000 1500 1sou

Endrin ketone, ug/kg dv 1600 5000 1500 1500

Methoxychior, ug/kg dv 8000 25000 7300 7600

alpha-Chlordane, ug/kg dv 8000 25000 7300 7600

gamma-Chlordane, ug/kg dv 8000 25000 7300 7600
Toxaphene, ug/kg dv 16000 50000 15000 15000

Aroclor-1016, ug/kg dv 8000 25000 7300 760U

Aroclor-1221, ug/kg dv 8000 25000 730U 7600

Laboratory locaton In Savannah, GA *Tallahassee, FL 9 MobhIle, AL *Doweef Belbach, FL * Tampa, FL

0 0 0 S0 0 0



2EC2XVED--.
SAVANNAH LABORATORIES

rm L & ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue * Savannah, GA 31404 * (912) 354-7858 *Fax (912) 352-0165

LOG NO: Sl-34553

Received: 11 JUL 91
Mr. "ogr Banner
Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field AMGB
Saa~1ed By: Client

REPORT OF RESULTS,ý:- Page 2

LOG NO SAMPLE DESCRIPTION ,SOLID OR SEMISOLID SWLS DATE SAMPLED
-----------------------------------------------------------------------

34553-1 VF2-SD2-ES 07-10-91
34S3- VF-S1-S 0-1-9

34553-3 VF2-SD1-ES ' 07-10-91

34S53-4 VF2-SD3-ES 0-10-91

PARAMETER 34553-2 34S53-3 34553-4
----------------- ----- -- --------- - -- - - - - - - - - - - - - -

Aroclor-1232, ug/kg dv ~00U 2500U 730U 76OU

Aroclor-1242, ug/kg dv : Jim 250OU 730U 760U

Aroclor-124S, ug/kg dv -ij0u 2500U 730U 760U

Aroclor-1254, ug/kg dv -1600U SOOOU 1500U 1500U S
Aroclor-1260, uglkg dv .. 1600U 5000U 1500U 1500U

Date Extracted 07.17.91 07.17.91 07.17.91 07.17.91
Date Analyzed 08.13.91 08.13.91 08.13.91 08.13.91

Laboratory ocations in Savanah, GA *Tallahassee, FL *Mobile, AL *Dearflel Beach, FL *Tampa, FL



SAVANNAH LABORATORIES 12:'1
S ENVIRONMENTAL SERVICES. INC.0

5102 LaRoche Avenue e Savannah, GA 31404 * (912) 354-7858 c ax (912) 352-0165
LOG NO): Sl-34553 U

Mr. Rger BnnerReceived: 11 JUL 91 i

Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field ARMS
Sampled By: Client

REPORT OF RESULTS: Page 3

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SWSLES DATE SAMPLED

- 5--- - - - --2- D--- - - - -- - - - - -- - - - - 07-- - - 1- 91- - -- - - -- - -
34553-2 VF2-SD2-ES 07-10-91

34553-3 WF2-SD4-ES 07-10-91
34553-4 VF2-SD3-ES 07-10-91

PARAMETER :::4M9)I 34553-2 34553-3 34553-4
----------------------------- --------- ------- --- ----------- ----------

TCL Semivolatiles (8270)
Phenol, ug/kg dv AOGO 20000 15000 16000
bis(2-Chloroethyl) ether, ug/kg dv: 3000U 20000 15000 16000
2-Chlorophenol, ug/kg dv :160OU 20000 15000 16000
1,3-Dichlorobenxene, ug/kg dv1600U 20000 15000 16000
1,4-Dichiorobensene, ug/kg *~16000 2000U 15000 16000
Benzyl alcohol, ug/kg dv 1600U 20000 15000 16000
1,2-Dichiorobemeone, ug/kg 4W 16000 20000 15000 16000
2-Nothylphenol (o-cresol),'lip/kg dv 16000 20000 15000 16000
Dim (2-chioroimopropyl) ether, .-lk . w16 200OU 15000 16000
4-Mothyiphenol (p-creuol), ug/kg' dw 16000 2000U 15000 16000
N-Nitroeo-di-n-propylamine, ug/kg dv 1600U 20000 15000 16000
Hexachioroethane, ug/kg dv 16000 20000 15000 16000
Nitrobenzene, ug/kg dv 1600U 20000 15000 16000
Isophorone, ug/kg dv 16000 20000 15000 1600U
2-Nitrophenol, tag/kg dv 1600U 20000 15000 16000
2,4-Dimethylphenal, tag/kg dv 1600U 20000 15000 16000
Benzoic acid, ug/kg dv 2100J 100000 75000 78000
bis(2-Chloroethazy) methane, ug/kg dv 16000 20000 15000 16000
2,4-Dichlorephenol, ug/kg dv 1600U 2000U 15000 1600U
1,2,4-Trichlorobenzene, ug/kg dv 16000 2000U 15000 16000
Naphthalene, ug/kg dv 16000 20000 15000 16000
4-Chloroaniline, ug/kg dv 16000 20000 15000 16000

LaboratoY leOctonS in Savannel, GA *Tallahsee, FL - Mlobile, AL e Deertled Beech, FL s Tamnps, FL
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S| SAVANNAH LABORATORIES ] E C"=- '•'ED- - '•':; • *,•
lira e

& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352•165
LOG NO: S1-34553 •-)

0
Received: ii • 91

Nz. Roger Bmmer Jr
Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT07? Yolk Field ARGB
Sampled By: Client

REPORT OF RESULTS:!i!:•!•. Page •
LOG NO SAMPLE , SOLID OR ssmrrsOLID • LES DATE SAMPLED

SDBSCRIPTI•q
S ........... .................................. =• :::•.:-.=..:•%:- ..... .......................
3 • S 53 -1 VY 2 -SD 2 -E S ...... • • 07 - 10 -91
34553-2 VP2-SDI-ES •i i:iii• !!!:!. ":':"•:::::i:ii• 07-10"91

:: :i? : •i•!:i!! 07-i0-91
3• 553 -3 VF2 -SD4 -ES • 'i::i: :ii;
3•553 -4 VF2 -SD3 -ES ::•:'•:•.:, ...... .•: :.•. 07-10-91

:: i!'::!i!•::" :i:•&• •

S ................................... -• -.. • ... • ..............................
auachlorobutadiene, ug/kg dw :•• .... •oou 2ooou lsoou 16oou
• -Chloro-3-me•lylphenol, ug/kg dw •ii:ii I•0U 2000U 1500U 1600U
2-..U•,l..mhti,.,•.=., ug/kg • i:.i',i•i• •oou 2000. •soo. z•ooo
Hexachlorocycloi•ntadlene, ug/kg dw:•!i•:• •;•E00U 2000U 1500U 1600U •
2, •, 6 -Trichloro•henol, ug/kg • i!::i!::iii::::•: •:::;•!i::•.i•i•i::i::•i::::::ii•i::i•::i:!iii•!:'•1600U 2000U 1500(] 1600U
2,4,5-Trichloro•)henol, ug/k•'• 8200U 10000U 7500U 7800U
2-Chloronaph•halene, ug/kg•::•• •i• 1600U 2000U 1500U 1600U
2-Ni•roanili•e, ug/kg dw ....... ::•:•:. :ii•.• 8200U 10000U 7500U 7800U
Acenaph•hylene, ug/kg dw 1600U 2000U 1500U 1600U
3-Nitroaniline, ug/kg dw •:iiii!!;!:•:::::!i•:!i!i• :!ii•:iiii•: 8200U 10000U • 7500U •l 7800U •I

Acenal)hthene, ug/kg dw 1600U 2000U 1500U 1600U
2,4-Dinitr•phenol, ug/kg dw 8200U 10000U 7500U 7800U
4-Nitrophenol, ug/kg dw 8200U 10000U•I 7500U U1 7800U '3"2
Diben=ofuran, ug/kg dw 1600U 200013 I500U 1600U
2,4-Dinitro•oluene, ug/kg dw 1600U 2000U I500U 1600U •
2,6-Dinitrotoluene, ug/kg ctw 1600U 2000U I500U 1600U
Die•l•ylphthala•e, ug/kg dw 1600U 2000U I500U 1600U
4-Chloro•henyl-•myl e•her, ug/kg dw 1600U 2000U 1500U 1600U
Fluorene, ug/kg dw 1600U 2000U 1500U 1600U
4-Nitroan•line, ug/kg dw 8200U 10000U•II 7500U•I 7800U T1
4,6-Dinitro-2-me•hylphenol, ug/kg dw 8200U • 10000U 7500U 7800U •
N - Nit roaodiphenylamine/Diphenylamine, 1600U •. 2000U 1500U 1600U
ug/kg dw

iabomlo• Ior, alfo• in 8av•meh, GA . TIdi•lsiMme, FL * Mobt/e, AL • Dewf/e• Bwch, FL . rempll, FL I)

-- " II I II IITmm mime I m idwr . ... ... .. • • • . = _ . .



SAVANNAH LABORATORIES RC1713S L & ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue s Savannah, GA 31404 9 (912) 354-7&W8 Fax (912) 352-0165
LOG NO: S1-345S3

Received: 11 JUL 91

Mr. Roger Bonner
Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field AM
Sa~led By: Client

REPORT OF RBSULTSK' Page 5

LOG NO SANiPLE DESCRIPTION ,SOLID OR SMWSOLID S$IPLES DA7E SAMPLED
----------------------------------------------------- :-. 4-i-~-- - - -- - -

34553-1 V12-SD2-ES 07-10-91
34553-2 V72-SDI-ZS 07-10-91
34553-3 VF2-SD4-ES 07-10-91
34553-4 V12-SD3-ES 07-10-91

PARAMETER 34 93gi 34553-2 34553-3 34S53-4

4-Bromophenyl-phenyl-ether, ug/kg *" O000T2 2000U 15000 16000
Hexachlorobenzene, ug/kg dw #00U Z2. 20000 15000 16000
Pentachlorophenol, ug/kg dv #O0U U2. 100000 75000 78000U

Phenanthrene, ug/kg dv lO6U nl 20000 15000 1600U

Anthracene, ug/kg dv 16000 M2 20000 15000 16000
Di-ri-butylphthalate, ug/kg 1600U M 20000 15000 16000

Fluoranthene, ug/kg dv 1600U '3;L 20000 1500U 16000
Pyrene, ug/kg dv 16000 :r2 20000 7Z 15000 1: 16000 72

Butylbenzylphthalate, ug/k§4 . 1600U 12 20000 7Z- 1500V Tz 1600U 72
3,3'-Dichlorobenzidine, ug/kg',dw 3300U012 4100U072 3000U 72 76000 _7
Benzo(a)anthracene, ug/kg dv 16000712 20000 :ý 15000 72 16000 72
bis(2-Ethylhexyl) phthalate, ug/kg dv 16000372 2000 7: 15000 72 16000 72
Chrysene, ug/kg dv 1600U T2 20000 T2 1500 T2. 16000 7'.
Di-n-octylphthalate, ug/kg dv 1600U0ZZ 200OU 7 150O00-" 16000-"Z
Benxo(b)fluoranthene, ug/kg dv 1600072J 2000U0'2 15000 32 1600U"Z.

Senzo(k)fluorafltheno, ug/kg dv 16000 71 20000 72 15000 72 16000 J3z

Benzo(a)pyrene, ug/kg dv 1600072 I 20000 'T2 1500T3 -J -- 600U 72
Indeno (1,2,3-cd)pyrene, ug/kg dv 1600U072 20000 :rz 15000 Z' 1600U uT2
Dibenzo(a,h)anthracene, ug/kg dv 16000 ý2 20000 -z 1500037:, 1600072'

Benzo(g,h,i)perylene, tag/kg dv 1600072. 20000 ::2. 15000 72.- 16000U
Date Extracted 07.16.91 07.16.91 07.16.91 07.16.91
Date Analyzed 07.19.91 07.19.91 07.19.91 07.19.91

LaboraOry locations In Savannah, GA *Talah~asm, FL * Mfobile, AL e Oswlfai Beah, FL, e Tampa, FL



SAVANNAH LABORATORIES
S L & ENVIRONMENTAL SERVICES. INC.

5102 LaRoche Avenue 9 Savannah, GA 31404 e (912) 354-7858 * Fax (912) 352-0165 U)
LOG NO: S1-34553 P

Received: 11 JUL 91
Mr. Roger Bonner
Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field AMGB
Sampled By: Client

REPORT OF RESULTS: Page 6

LOG NO SAMPLE DESCRIPTION , SOLID OR SEHISOLID S2WPLES DATE SAMPLED

34553-1 VF2-SD2-ES 07-10-91
34553-2 VF2-SD1-ES 07-10-91
34553-3 VF2-SD4-ES 07-10-91
34553-4 VF2-SD3-ES 07-10-91 S

PARAMETER 3453 -1 34553-2 34553-3 34553-4
----------------------------- ---------------- - -------- - --------------
ICP Metals (6010)
Antimony, mg/kg dv 240 29U 22U 22U
Beryllium, mg/kg dv 2.4U 2.9U 2.2U 2.2U 0
Cadmium, mg/kg dw 2.4U 5.4 3.0 2.2U
Chromium, mg/kg dw 7.7 12 7.3 4.4
Copper, mg/kg dw 21 24 24 19
Nickel, mg/kg dw 190 23U 17U 17U
Silver, mg/kg dw 4.9U 5.8U 4.3U 4.3U
Zinc, mg/kg dw 32 1000 110 77 •
Date Analyzed 08.01.91 08.01.91 08.01.91 08.01.91

Thallium (7841)
Thallium, mg/kg dv 4.8U$ . 6.0UYJ9 4.30VS 4.SUýPI
Date Analyzed 07.22.91 07.22.91 07.22.91 07.22.91

Arsenic (7060)
Arsenic, mg/kg dw 8.1 15.9 6.0 4 .5U#7U'
Date Analyzed 07.26.91 07.26.91 07.26.91 07.26.91

Mercury (7470/7471)
Mercury , mg/kg dw 0.16 0.24 0.24 0.23
Date Analyzed 08.07.91 08.07.91 08.07.91 08.07.91

Selenium (7740)
Selenium, mg/kg dw 2.4U#3 3.00U#- 2.1U4T-f 2.2U -L '
Date Analyzed 07.26.91 07.26.91 07.26.91 07.26.91

Lead (7421)
Lead, mg/kg dw 13.7 72.5 58.7 19.8
Date Analyzed 07.22.91 07.22.91 07.22.91 07.22.91
---------------------------------- ---------- ---------- ---------- ---------- ----------

Laboratory Iocationa In Savanneh, GA * Talllahasse, FL 9 MobUle, AL * Doerwfeld Beech, FL * Tampa, FL

.. •.. • 0 0 * 0



S* SAVANNAH LABORATORIES3 & ENVIRONMENTAL SERVICES. INC.

5102 LaRoche Avenue • Savannah. GA 31404 e (912) 354-7858 • Fax (912) 352-0165
LOG NO: S1-34553

Received: 11 JUL 91
Mr. Roger Bonner
Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field AMGG

Sampled By: Client

REPORT OF RESULTS' Page 7

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED

34S53-1 VF2-SD2-ES 07-10-91
34553-2 VF2-SDI-ES 07-10-91
34553-3 VF2-SD4-ES 07-10-91
34553-4 VF2-SD3-ES 07-10-91

PARAMETER 34553-1 34553-2 34553-3 34553-4

Total Organic Carbon (415.1)
Total Organic Carbon , mg/kg dw 4U000 410000 380000 210000
Date Analyzed 07.23.91 07.23.91 07.23.91 07.23.91 *

Percent Solids, V 20 16 22 21
--------------------------- ---------- --- ------ ---------- ---------- ----------

Laboratory loctlone In Savannah, GA * Tallahamse, FL * Mobile, AL * Deerfleld Beach, FL * Tampa, FL

mL .. . . ..* ... .. .. . . .. . . . .... . . . .. . .



S L SAVANNAH LABORATORIES
S L & ENVIRONMENTAL SERVICES, INC.E

5102 LaRoche Avenue * Savannah, GA 31404 * (912) 354-7858 *Fax (912) 352-0165A
LOG NO: SI-34553I

Received: 11 JUL, 91 i
Mr. Roger Bonner
Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329 0

Project: AT077 Volk Field ANGB
Sampled By: Client

REPORT OF RESULTS: Page 8

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/UNISOLID

34553-5 Method Blank/Prep Blank
34553-6 Matrix Spike/MSD RAdde
34553-7 Sample Concentration

34553-8 MS Concentration
34553-9 MS * Recovery

PARAMETER 34551-5 3"ý53 - 34553-7 34553-8 34553-9
-------------- ------------ ---------- --- ---- --.- - - - - - - -- - - - - - - - - - -- - - - - -
TCL Pesticides

4 alpha-BHC, ug/kg dv .otj --- ----- *
beta-BHC, ug/kg dv S.U - -- - -- -- -

delta-BHC, ug/kg dv 8.005---- - -

gaauma-BHC, ug/kg dv 8.OU 33.3 SOU 20.2 61 t

Heptachlor, ug/kg dv 8.065 33.3 SOU 20.2 61 t~

Aidrin, ug/kg dv 8.0s, 33.3 SOU 23.7 71 V

Heptachlor epoxide, ug/kg dwv 8.0 --- --- - -- ---

Endosulfan I, ug/kg dv &WOU - -- - -- - -- -- -

Dieldrin, ug/kg dv 16U 83.3 160U 59.7 72 I1

4,4' -DDE, ug/kg dv 16U ---------

Endrin, ug/kg dv 16U 83.3 160U 47.6 57 V

Endosulfan II, ug/kg dv 16U - -- - -- - -- -- -

4,4'-DDD, ug/kg dv 16U --- ... --- ---

Endosuif an sulfate, ug/kg dv 16U - -- - -- - -- -- -

4,4'-DDT, ug/kg dv 16U 83.3 160U 54.9 66 V

Endrin ketone, ug/kg dv 16U - -- - -- - -- - --

Nsthoxychlor, ug/kg dv SOU --- - - - --

alpha-Chlordane, ug/kg dv SOU - -- --- ----

gamma-Chlbrdane, ug/kg dv 8OU - -- - -- - -- - --

Toxaphene, ug/kg dv 160U - -- - -- - -- -- -

Aroclor-1016, ug/kg dv 8OU - -- - -- - -- -- -

Laboratory locations in Savannah, GA *Tallhaasse, FL e Mobile, AL e Deedleld Beach, FL 9 Tamps, FL

0 S 0 0 ~0000



ISAVANNAH LABORATORIES -
9 L & ENVIRONMENTAL SERVICES. INC. iI
5102 LaRoche Avenue 9 Savannah. GA 31404 * (912) 354-7858 * Fax (912) 352-0165 SLOG NO: Sl-34553

S

Received: 11 JUL 91
- Mr. Roger Bonner

Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field ANGS
Sampled By: Client

REPORT OF RESULTS. Page 9

4 LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/WMSOLID S
--------------- ---------------------------------------------- ----------------------
34553-5 Method Blank/Prep Blank
34553-6 Matrix Spike/MSD Added
34553-7 Sample Concentration
34553-8 MS Concentration
34553-9 MS % Recovery .

PARMTER 345S.9-5 3M553 - 34553-7 34553-8 3453.-9................ ............ .... ----- --- .. --- ..... - ----------.. .......... ..........

Aroclor-1221, ug/kg dw .. U --- - - -:- -- -

Aroclor-1232, ug/kg dw "', ------ --- --- ---...

Aroclor-1242, ug/kg dw 0WAroclor -1248, ug/kg dw -..--•iii:!: ---::ii:~i~i:!::ii: ........

Aroclor-1254, ug/kg dw 160U --- --- --- ---

Aroclor-1260, ug/kg dw 16 .- --- --- ---

Date Extracted 07.17.9 --- 07.17.91 07.17.91 ---
Date Analyzed 08.13.** --- 08.13.91 08.13.91 ---

LaboraMory locaions in Savannah, GA Tallahassee, FL , Mobile, AL * Deerifeld Beach, FL * Tampa, FL S

0 ..0 1 0 0 0 *



SAVANNAH LABORATORIES .'.

& ENVIRONMENTAL SERVICES. INC.

5102 LaRoche Avenue a Savannah, GA 31404 9 (912) 354-7858 * Fax (912) 352-0165 L
LOG NO: $1-34553

Mr. Roger Sonner 
Received: 11 JUL 91

Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field ANGB
Sampled By: Client

REPORT OF RESULTSý" Page 10

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/V IMSOLID 5

34553-5 Method Blank/Prep Blank
34553-6 Matrix Spike/MSD Added
34553-7 Sample Concentration
34553-8 MS Concentration
34553-9 MS %r Recovery

PARAMETER 3455)3.-S 34. 53 - 34553-7 34553-8 34553-9
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -. . - - - - - --:.• - - - - - - -- - - - - - - - - - - - - - - - - - - --.. . . . . . . . . . . . . . . .

TCL Semivolatiles (8270)
Phenol, ug/kg dw 330U 16344/** 1600U 13110 80 %
bis(2-Chloroethyl) ether, ug/kg dw 3-30U - --•. .
2-Chlorophenol, ug/kg dv 33W.'.. 19340/** 1600U 12750 78 V
1,3-Dichlorobenzene, ug/kg dv' 330U ---.........

1,4-Dichlorobenzene, ug/kg dv 330. 8170/8140 1600U 6120 75 %
Benzyl alcohol, ug/kg dw 330.U --- --- --- ---

I,2-Dichlorobenzene, ug/kg 'd 330 --.- --- ---

2-Methylphenol (o-cresol), 33.. --- --- .....
ug/kg dw

Bis(2-chloroiaopropyl)ether 330U --- ---.....
, ug/kg dw

4-Methylphenol (p-cresol), 330U --- --- --- ---

ug/kg dw
N-Nitroso-di-n-propylamine, 330U 8170/8140 1600U 6540 80 t

ug/kg dw
Hexachloroethane, ug/kg dw 330U -.-.- ------

Nitrobenzene, ug/kg dw 330U --- --- --- ---
Ieophorone, ug/kg dw 330U --- --.- ---

2-Nitrophenol, ug/kg dw 330U --- --- --- ---
2,4-Dimethylphenol, ug/kg dw 330U --- --- --- ---

Benzoic acid, ug/kg dw 1700U --- -.-- ---

Laboratory locaions In Savannah, GA * Tallahassee, FL * Mobile, AL s Deerloid Beach, FL * Tamps, FL

3 0 0 0 0 0 0 6N



~* SAVANNAH LABORATORIES
S L & ENVIRONMENTAL SERVICES. INC.E

5102 LaRoche Avenue * Savannah, GA 31404 9 (912) 354-7858 *Fax (912) 352-0165
LOG NO: Sl-34553

Mr. Rger BnnerReceived: 11 JUL 91

Engineering Science, Inc.
57 Executive Park South, Suite 590

4 Atlanta, GA 30329

Project: AT077 Volk Field ANGS
Sampled By: Client

REPORT OF RESULTSý Page 11

4 LOG NO SAMPLE DESCRIPTION ,QC REPORT FOR SOLID/PI[ISOLID

34553-5 Method Blank/Prep Blank
34553-6 Matrix Spike/MSD Added
34553-7 Sample Concentration
34553-8 MS Concentration
34553-9 MS * Recovery

PARAUMETER 345!51-5 34553-6: 34553-7 34553-8 34553-9

bis(2-Chloroethoxy) ---U -----

4 ~methane, ug/kg dv
2,4-Dichlorophenol, ug/kg dv )i OU - -- - -- - -- - --

1,2,4-Trichlorobenzene, ug/kg dw-:' 31060 82770/8140 1600U 6602 81 w
Naphthalene, ug/kg dv 330U - -- - -- - -- -- -

4-Chloroaniline, ug/kg dv 33CM - -- - -- - -- - --

Hexachlorobutadiene, ug/kg 8w 330Y - -- - -- - -- -- -

44-Chloro-3-methylphonol, uqg/kg dv 3300 16340/** 160OU 12540 77 14
2-Nethylnaphthalene, ug/kg dw 330U - -- - -- - -- -- -

Hexachlorocyclopentadiene, 330U - -- --- - -- -- -

ug/kg dv
2,4,6-Trichlorophenol, ug/kg dv 330U ---------

2,4,5-Trichlorophenol, ug/kg dv 1700U------

* 2-C~hloronaphthalene, ug/kg dv 330U - - --- - -- -- -

2-Nitroaniline, ug/kg dv 1700U -- - - -- - -- - --

* Dimethylphthalate, ug/kg dv 330U - -- -- - -- - -- -

Acenaphthylene, ug/kg dv 330U - -- - -- - -- -- -

3-Nitroaniline, ug/kg dv 1700U - -- - -- - -- -- -

* Acenaphthene, ug/kg dv 330U 8170/8140 1600U 7650 94 *
2,4-Dinitrophenol, ug/kg dv 1700U - -- - -- - -- --- -

4-Nitrophenol, ug/kg dv 1700U 16340/** 8200U 7940 49 Is0
Dibenzofuran, ug/kg dv 330U ---------

Laboratoq locations in Savannah, GA * Talilahassee, FL * Mobile, AL *Deedleld Beech, FL 9 Tamps, FL



flSAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue e Savannan, GA 31404 9 (912) 354-7858 * Fax (912) 352-0165
LOG NO: $1-34553

Received: 11 JUL 91
Mr. Roger Bonner

Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field ANGS
Sampled By: Client

REPORT OF RESULTS Page 12

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/IMISOLID 5
--------- -------------------------------------------- --------- ----------------------
34553-5 Method Blank/Prep Blank
34553-6 Matrix Spike/MSD Added
34553-7 Sample Concentration
34553-8 MS Concentration
34553-9 MS V Recovery

------- ----------------- --------------------------------

PARAMETER 34553-5 3"53 4.: 34553-7 34553-8 34553-9
---------------------------------------- ------ --- ----- --- ---------- ---------- ----------

2,4-Dinitrotoluene, ug/kg dw :330U 8170/*140 1600U 5170 63 %

2,6-Dinitrotoluene, ug/kg dw 3300 --- --- ---

Diethylphthalate, ug/kg dw a-I0U ----- -- --- ---.

4-Chlorophenyl-phenyl --330 . . - --- --- ---

ether, ug/kg dw
Fluorene, ug/kg dv 3300 --- --- --- ---

4-Nitroaniline, ug/kg dw 1700 -.-.- --- --- ---

4,6-Dinitro-2-Dmethylphenol, 17001 --- -.-- ---

ug/kg dw .
N-Nitroaodiphenylamine/Diph 330U ............

enylamine, ug/kg dw
4-Brnoophenyl-phenyl-ether, 330U --- --- --. ---

ug/kg dw
Hexachlorobenzene, ug/kg dw 330U --- --- --- ---

Pentachlorophenol, ug/kg dw 1700U 16340/** 8200U 5770 35 t
Phenanthrene, ug/kg dv 330U --- --- --- ---

Anthracene, ug/kg dw 330U --- --- --- ---

Di-n-butylphthalate, ug/kg dw 330U -.-.- ---

Fluoranthene, ug/kg dw 330U --- --- --- ---

Pyrene, ug/kg dw 330U 8170/8140 1600U 11750 144 1

Butylbenzylphthalate, ug/kg dw 330U --- --- --- ---

3,3'-Dichlorobenzidine, ug/kg dw 670U ---......

Laboratfoy locations In Savannah, GA * Tallahasee, FL e Mobile, AL o Dswfl.kd Beach, FL e Tampa, FL

* 0 0 0 0 0 0 0 0 0



US L SAVANNAH LABORATORIES---
rm L & ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue * Savannah, GA 31404 ' (912) 354-7858 • Fax (912) 352-0165
_- LOG NO: $1-34553

rReceived: 11 JUL 91:/ ~Mr. Roger Bonnet r

Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field ANGB
Sampled By: Client

REPORT OF RESULTS", Page 13

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLIDISMSOLID

34553-5 Method Blank/Prep Blank
34553-6 Matrix Spike/MSD Added
34553-7 Sample Concentration
34553-8 MS Concentration
34553-9 MS W Recovery

PARAMETER 3455-3-5 53 #36`•:- 34553-7 34553-8 34553-9
- ----------------------------- ------- --- ---- --- -----------.---------- ----------

Benzo(a)anthracene, ug/kg dw 330U --- ---........
bis(2-Ethylhexyl) 330U ---.... - -

phthalate, ug/kg d.
Chrysene, ug/kg dw 33 •- -..

Di-n-octylphthalate, uq/kg ;d" 330U --- --- --- ---

Benzo (b) fluoranthene, ug/k•!'dw 3300 --- ---......
Benzo(k)fluoranthene, ug/kg '*dw 330 ---..........

Benzo(a)pyrene, ug/kg dw 330 --- --- -.-- ---

Indeno (1,2,3-cd)pyrene, ugtkiý-,dw 33OU ---........

Dibenzo(a,h)anthracene, ug/kg dv 330U ---.........

Benzo(g,h,i)perylene, ug/kg dw 330U ---.........

Date Extracted 07.16.91 --- 07.16.91 07.16.91 ---
Date Analyzed 07.19.91 --- 07.19.91 07.19.91 ---

ICP Metals (6010)
Antimony, mg/kg dw 5.OU 240/--- 24U 200 83 %
Beryllium, mg/kg dw 0.SOU 24/--- 2.4U 22 92 %
Cadmium, mg/kg dw 0.50U 24/--- 2.4U 27 113 %
Chromium, mg/kg dw 1.OU 95/--- 7.7 103 100 *
Copper, mg/kg dw 2.5U 120/--- 21 139 98 t
Nickel, mg/kg dw 4.OU 240/--- 19U 250 104 %
Silver, mg/kg dw 1.0U 24/--- 4.9U 24 100 w
Zinc, mg/kg dw 2.OU 240/--- 32 264 97 I
Date Analyzed 08.01.91 --- 08.01.91 08.01.91 ---

Laboratory locatons in Savannah, GA * Tallahassee, FL s MobIle, AL * Dserleld Beach, FL e Tamp@, FL

0 0 0 0 0 0 0 0



SAVANNAH LABORATORIES iv -.
S L & ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue 9 Savannah, GA 31404 * (912) 354-7858 * Fax (912) 352-0165

LOG NO: S1-34553

r. Roger Boner 
Received: 11 JUL 91

Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field ARMB
Sampled By: Client

REPORT OF RNSULTSN Page 14

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/*USOLID
------- . . . .. . .. .. . .. . ...-- ------------------------ - - -. -----------------------

34553-5 Method Blank/Prep Blank
34553-6 Matrix Spike/MSD Added
34553-7 Sample Concentration
34553-8 MS Concentration
34553-9 MS t Recovery
-------------------------------------------- *-------------------------------

PARAMETER 345534553-7 34553-8 34553-9
------------------------------------ ------- --------------------- ---------

Thallium (7841)
4Thallium, mg/kg dv 1.0A~u '24.0 4.8U 21.1 88 t ~ *

Date Analyzed 07.2j1 . --- 07.22.91 07.22.91 ---

Arsenic (7060)
Arsenic, mg/kg dw 1.0U 19.2 8.1 25.7 92 t

Date Analyzed 5 07.26.9t, --- 07.26.91 07.26.91 ---

Mercury (7470/7471)
Mercury , mg/kg dw ¾ 0.01, 0.24 0.23 0.44 88 w

Date Analyzed 06.08 l --- 08.07.91 08.07.91 ---

Selenium (7740)
Selenium, mg/kg dw i.0U 4.8 2.4U 6.7 140 1
Date Analyzed 07.26.91 --- 07.26.91 07.26.91 ---

Lead (7421)
Lead, mg/kg dw 0.50U 9.6 13.7 23.3 100 1
Date Analyzed 07.22.91 --- 07.22.91 07.22.91 ---

Total Organic Carbon (415.1)
Total Organic Carbon , mg/kg dw soU --- .... ---

D a t e A na ly ze d 0 7 .2 3 .9 1 . . .. . .. ... ..

a** - 16290

Laboraty lcafton In Savannrh, GA Tallhelasse, FL e Mobile, AL * Doeld Beach, FL * Tamps, FL

S S 0 0 0 0 0 *



SAVANNAH LABORATORIES -; :-IS
ro L & ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue e Savannah, GA 31404 * (912) 354-7858 *Fax (912) 352-0165

LOG NO: Sl-34553

Received: 11 JUL 91
Mr. Roger Bonnerit
Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field lANGs
Sampled By: Client

REPORT OF RESULT& page 15

LOG No SAMPLE DESCRIPTION , QC REPORT FOR SOLIDANWIISOLID

34553-10 1USD Concentration
34553-11 1USD t Recovery
34553-12 Recovery Limit
34553-13 Ir RPD
34553-14 Ir RPD Limit

PARAMETER 34553-10 !053-lTIUx. 34553-12 34553-13 34553-14

TCL Pesticides
gamma-BHC, ug/kg dv 22.1 V 46-127 * 7.8 < 50 *
Heptachlor, ug/kg dv 22..8 :68 t 35-130 W 13 < 31 W
Aidrin, ug/kg dv 25*'.ýS 77 1 34-132 1 8.1 < .43 W
Dieldrin, ug/kg dv 65.2 78 V 31-134 1 8.0 < 38 'k
Endrin, ug/kg dv S3..-2- 64 V 42-139 t 11 < 4S W
4,4'-DT ugS dS.... 71. 23-134 t 7.3 t <50 %
TCL Semivolatiles (8270)
Phenol, ug/kg dv L2SZ" 77 V 26-90 t 3.8 V <35 W
2-Chlorophenol, ug/kg dw 12290 75 t 25-102 t 3.9 W <cSO w
1,4-Dichiorobenzene, ug/kg dv 6501 80 W 28-104 V 6.5 1, <27 V
N-Nitroso-di-n-propylamine, 6550 80 V 41-126 V 0 1r <38 W

ug/kg dv
1,2,4-Trichlorobonsene, ug/kg dv 6590 81 W 38-107 V 0 qf <23 W
4-Chiloro-3-methylphenol, ug/kg dv 12020 74 t 26-103 * 4.0 t <33 W
Acenaphthene, ug/kg dv 7365 90 V 31-137 t 4.3 % <19 V
4-Nitrophenol, ug/kg dv 6595 40 W 11-114 t 20 V <36 Ir
2,4-Dinitrotoluene, ug/kg dv 4720 58 t 28-89 k 8.3 t <47 V
Pentachiorophenol, ug/kg dv 4390 27 W 17-109 t 26 t <47 t
Pyrene, Ug/kg dv 13780 169 * 35-142 V 16 I1 <36 V

Laboratoy lcaftons in Saannah, GA *Tallahassee, FL e Mobile, AL e Deediad Beach, FL * Tamp*, FL



SAVANNAH LABORATORIES • -" ° •
& ENVIRONMENTAL SERWCES, INC.

5102 LaRoche Avenue * Savannah, GA 31404 a (912) 354-7858 * Fax (912) 352-0165

LOG NO: Sl-34553

Received: 11 JUL 91
Mr. Roger aonner
Engineering Science, Inc.
S7 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field ARM
Sampled By: Client

REPORT OF RESULTS Page 16

LOG No SAMPLE DESCRIPTION ,QC REPORT FOR SOLID/4KIMSOLID
---------- ---------------------------------.- *-- --- -----------
34553-10 MSD Concentration
34553-11 MSN % Recovery .'Z
34553-12 Recovery Limit
34553-13 % RPD S
34553-14 Ir RPD Limit

--------------------------------------- ------------ -----4-----------------

PARAMETER 34553*1O Uft63-!-Vw 34553-12 34553-13 34553-14
------------------------- ------------------ ---------

ICP Metals (6010)
Antimony, mg/kg dw w- i--- 75-125 - <20 I
Beryllium, mg/kg dw *.. 75-125 --- <20% t O
Cadmium, mg/kg dv 75-125.. --- .20•%
Chromium, mg/kg dv . --- 75-125 % --- <20 I
Copper, mg/kg dw _7 - I 75-125 W --- <20 1
Nickel, mg/kg dw .. ----- 75-125 W --- <20 W
Silver, mg/kg dv -* . ---- 75-125 * --- <20 ;
Zinc, mg/kg dw ... --- 75-125 W --- <20 Ts

Thallium (7841)
Thallium, mg/kg dw . .... 75-125 t --- <20 I

Arsenic (7060)
Arsenic, mg/kg dw --- --- 75-125 t --- <20 t

Mercury (7470/7471)
Mercury , mg/kg dw 0.46 96 t 75-125 V 8.7 % <30 t
Date Analyzed 08.07.91 ---.........

Selenium (7740)
Selenium, mg/kg dw --- --- 75-125 W --- <20 I

Lead (7421)
Lead, mg/kg dw --- ... 75-125 % --- <20 I

Total Organic Carbon (415.1)
Total Organic Carbon , mg/kg dw --- --- --- ---

-------------- --------------- ---------- ---------- ----------

* 16290

Laborat I ocans In Seveneml, GA 9 Trlehfumo, FL * Mobile, AL e Deerfleld Beech, FL e Temps, FL I

0 0 0 0 0 0 0



SAVANNAH LABORATORIES
4bS L & ENVIRONMENTAL SERVICES. INC.

5102 LaRoche Avenue * Savannah. GA 31404 e (912) 354-7858 * Fax (912) 352-0165

LOG NO: S1-34553

M. Roger Bonner Received: 11 JUL 9! it

Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field ANGS
Sampled By: Client

REPORT OF RESULTS Page 17

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED

34553-lS VF1-1WW6-W2X-ES 07-09-91
--------------- ----------------------------------e---..................---------

PARAMETER 34553-15

Hydrocarbons (Modified 8015)
Hydrocarbons as Gasoline, mg/l 150000
Purgeable Aromatics (602/8020)
Benzene, ug/l 480000"F68
Chlorobenxene, ug/l <100000
1,2-Dichlorobonsene. ug/l <100000
1,3-Dichlorobensene, ug/l :100000
1,4-Dichlorobensene, ug/l <100000
Ethylbenzene, ug/l 1900000
Toluene, ug/l 8300000
Xylenes, ug/l S100000

Hydrocarbons (Modified 8100)
Hydrocarbons as Kerosene, m 980000
Hydrocarbons as Diesel Fuel, mg/l.. 30000U
Hydrocarbons as Heavy Oils, mg/l 30000U
Hydrocarbons as Mineral Spirits, mg/l 30000U
Hydrocarbons as Varsol, mg/1l 3000OU
Hydrocarbons as Fuel Oil, mg/l 30000U

Iaborory ocaions In Savannah, GA * Tellasasee, FL * Mobile, AL * Deedlleld Beach, FL Tamps, FL

0 0 0 0 0 0 0 0 0 0



S

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue e Savannah, GA 31404 9 (912) 354-7858 * Fax (912) 352-0165

LG NO: S1-34553

Received: 11 JUL 91Mr. Roger Banner,!.

Engineering Science, Inc.
57 Executive Park South. Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field ANGB
Sampled By: Client

REPORT OF RESULTS. Page 18

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED

----------- ---------------------------------- ------- -----------------------

34553-16 VF1-WWI-W2X-ES 07-09-91S ........... ................................. ,,• • . ...: . .. .. .. . .. ...,.

PARAMETER 34553-16

Hydrocarbons (Modified 8015)

Hydrocarbons as Gasoline, mg/l 430
Purgeable Aromatics (602/8020)
Benzene, ug/1 5000U
Chlorobenzene, ug/l 5000U
1,2 -Dichlorobeniene, ug/1 5000U
1,3-Dichlorobenzene, ug/l 5000U
1,4-Dichlorobenzene, ug/1 .00OU
Ethylbenzene, ug/l 5000U
Toluene, ug/l 18000
xylenes, ug/l 22000

Hydrocarbons (Modified 8100S:i:Yi:.
Hydrocarbons am Kerosene, m 61000
Hydrocarbons as Diesel Fuel, mg/i 500U
Hydrocarbons as Heavy Oils, mg/1 50OU
Hydrocarbons as Mineral Spirits, mg/1 500U
Hydrocarbons as Varsol, mg/1 50OU
Hydrocarbons an Fuel Oil, mg/1 500U

Labomtoy tions In Sawannah, GA • Tallahsee, FL * Mobile, AL * DeefiWeld Beach, FL * Tamps, FL

0 0 0 0 0 0 0 0



I SAVANNAH LABORATORIES ---

8 L & ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue 9 Savannah, GA 31404 * (912) 354-7858 * Fax (912) 352-0165

LOG NO: S1-34553

Received: 11 JUL 91

Mr. Roger Bonner
Engineering Science, Inc.
57 Executive Park South, Suite 590
Atlanta, GA 30329

Project: AT077 Volk Field ANGB
Sampled By: Client

REPORT OF RBSULTS Page 19

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

34553-17 Method Blank/Prep Blank - Liquid
34553-18 Matrix Spike/MSD Added - Liquid
34553-19 Sample Concentration - Liqul'd
34553-20 MS Concentration - Liquid
34553-21 MS % Recovery - Liquid

PARAMETER 34553-7 3t13- 34553-19 34553-20 34553-21

Hydrocarbons (modified 8015)
Hydrocarbons as Gasoline, mg/1 0U *-. --- --- ---....

Purgeable Aromatics (602/8020)
Benzene, ug/l 1. 0-_ 10 1.OU 10.4* 104 t*
Chlorobenzene, ug/l 1.0U 10 1.OU 7.5* 75 %*
1,2-Dichlorobenzene, ug/1 1.-- --

1,3-Dichlorobenzene, ug/h 1.0 --- --- --- -.--

1,4-Dichlorobenzene, ug/1 1. --- --- --- ---

Ethylbenzene, ug/l . IOU -.-.- --.-.

Toluene, ug/l 1.0U 10 1.OU 11.4* 114 %*
Xylenes, ug/l I.00 --- --- -.--

Hydrocarbons (Modified 8100)
Hydrocarbons as Kerosene, mg/i 0.50U ---.........

Hydrocarbons as Diesel Fuel, mg/l 0.500 10 0.50U 0.62* 62 W*
Hydrocarbons as Heavy Oils, mg/l 0.50U --- --- --- ---

Hydrocarbons as Mineral 0.50U --- --- --- ---

Spirits, mg/i
Hydrocarbons as Varsol, mg/l 0.50U -.--........

Hydrocarbons as Fuel Oil, mg/i 0.50U ---.........

Methods: EPA SW-846 & CLP-SOW
* Due to the abundance of target and non-target

compounds lab control sample data has been
reported in lieu of matrix spike data.
=* - 16290 ug/kg dw.

F68 - Reported value is estimated because of
matrix interference.

Laboo locamons In Savannah, GA * Tallahassee, FL 9 Moble, AL * Detle~ Beach, FL Tampa, FL

0 0 S __ 0 0 0 *
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REPORT OF RESULTS Page 20

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

34553-22 MSD Concentration - Liquid
34553-23 MSD V Reco-ery - Liquid
34553-24 Recovery Limit - Liquid
34553-25 t RPD - Liquid
34553-26 t RPD Limit - Liquid .

PARAUIETER 345534:-22 3403 -21.'" 34553-24 34553-25 34553-26- -- - - - - - - - - - - - - - - - - - - - - - --.- - - --. y.. . - -- - - - -- --. . - - - - - --- . . . . . . . . . . . . . . . . . . . . . . . . . . .

Hydrocarbons (Modified 8015)
Hydrocarbons as Gasoline, mg/l ... --- --- ---

Purgeable Aromatics (602/8020) S .
Benzene, ug/l 10.2*i 102 %* 75-125 * 1.9 V <30 %
Chlorobenzene, ug/l 8.6* 86 %* 56-144 V 14 V <30 t
Toluene, ug/l 11.1* 111t* 70-130 t 2.7 t <30 V

Hydrocarbons (Modified 8100)
Hydrocarbons as Diesel Fuel,.:.mg/l 0.5* 56 t 30-130 t 10 V <60 t

- - - - - -- -- -- -
Methods: EPA SW-846 & CLP-SOW
* Due to the abundance of target and non-target

compounds lab control sample data has been
reported in lieu of matrix spike data.
=* = 16290 ug/kg dw.

F68 - Reported value is estimated because of S
matrix interference.

Linda A. Wolfe
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APPENDIX F
TOXICITY PROFILES

S

This section contains toxicity profiles for selected chemicals detected during the

1987/1988 and 1989/1990 investigations at Volk Field ANGB. The profiles were

used to support the site risk assessments. The toxicity profiles discuss toxilogical
effects on humans, toxicity to the environment, mode of transport and contaminant 0

fate for each compound. The depth of discussion varies with the availability of the

information.

1,1-DICHLOROETHANE (1,1-DCA)

1,1-DCA is a halogenated organic compound used commercially for a number

of purposes, such as an extractant for heat-sensitive substances, a cleaning solvent,
and a fumigant. It is most widely used as an intermediate in the manufacture of
1,1,1-trichloroethane (1,1,1-TCA) and can also be a degradation product of 1,1,1- 9

TCA.

1,1-DCA is highly mobile in the natural soil/groundwater system, and is only

sorbed to a limited extent onto soils. The weak tendency to be absorbed is
4 particularly true in soils with a low organic content. Because it is highly volatile, 5

migration occurs by volatilization upward toward the atmosphere. The non-sorbed

dissolved fraction also migrates in the groundwater. Biodegradation and
transformation in natural systems are probably not significant factors in migration

[Arthur D. Little, 19871. 5

1,1-DCA is a possible human carcinogen (EPA Group C). Very little
information is available concerning the non-carcinogenic effects of 1,1-DCA. This

compound was used as an anesthetic in the past; however, its use was discontinued
because it induced cardiac arrhythmias.

1,3-DICHLOROPROPENE

1,3-Dichloropropene is used as a soil fumigant and nematocide [Sittig, 19851.
Dichloropropene is classified by EPA as a probable human carcinogen (Group B2)

based on the observation of benign lung tumors in mice (inhalation exposure) and

A^O•/91131 F-1
4.
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liver, adrenal, forestomach and thyroid tumors in rats (oral exposure) [EPA, 1990].

Information on the environmental fate was not located.

BENZENE

Benzene is a colorless aromatic hydrocarbon with a characteristic odor.

Benzene was widely used in the past as a solvent and as an octane-raising additive in
gasoline. Presently, benzene is used primarily in the chemical industry as a starting
or intermediate material for the synthesis of many other organic compounds.

Benzene can be mobile in the soil/groundwater system. It is relatively soluble

in groundwater and may be transported through sandy soils and soils of low organic 0
content. The amount of benzene sorbed to the soil increases with increasing organic
content. Benzene is highly volatile, and volatilization in surficial soils is probably an
important transport mechanism. However, sorption of benzene vapors onto soil

particles may slow the vapor-phase transport. Hydrolysis is not expected to be an
important process for benzene transport. Data on the biodegradation of benzene

are inconclusive [Arthur D. Little, 1987]. There is some evidence of gradual
biodegradation at low concentrations by aquatic organisms, but the compound is

considered fairly resistant to biodegradation. The rate of biodegradation may be

enhanced in the presence of other hydrocarbons [Versar, 1979].

Data are not considered sufficient to develop ambient water quality criteria for

benzene [EPA, 1986b]. No information is available on the toxicity of benzene to
I terrestrial wildlife, domestic animals, birds, or plants. Toxic effects in laboratory

animals include central nervous system effects, hematological effects, and immune
system depression [EPA, 1981].

Benzene is readily absorbed following oral and inhalation exposure [EPA,
4 1985b]. The toxic effects of benzene in humans following exposure by inhalation is

the same as that for laboratory animals. Effects include central nervous system
effects, hematological effects, and immune system depression. In humans, acute

exposure to high concentrations of benzene vapors has been associated with
i dizziness, nausea, vomiting, headaches, drowsiness, narcosis, comas, and death S

[Sittig, 1985]. Chronic exposure to benzene vapors can produce reduced leukocyte,
platelet, and red blood cell levels [EPA, 1985b].

__ Chronic exposure to benzene is known to cause leukemia and bone marrow

damage. In addition, the compound is a central nervous system depressant at high

AT077/911J162 F-2
iS
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concentrations, and may cause acute narcotic reactions [Sittig, 1985]. Benzene is a

human carcinogen (EPA Group A). A

BIS(2-ETHYLHEXYL)PHTHAL4TE

Bis(2-ethylhexyl)phthalate, also known as di-ethylhexylphthalate (DEHP), is a
common laboratory contaminant. It is used in vacuum pumps. When heated to

decomposition, it emits acrid smoke. As a group, phthalate esters are widely
distributed in the environment by anthropogenic and perhaps natural sources. They
have been found in well and drinking water, oil, soil, air, plants, fish, food, animals,
and humans. Phthalate ester contamination in surface water residues has been
correlated with drainage from industrial or heavily polluted areas [Versar, 1979].

A variety of organisms can accumulate phthalate esters and they have become

concentrated in animal and human tissues and organs. Under aerobic conditions,
microbial systems can degrade phthalate esters, but under anaerobic conditions,

bis(2-ethylhexyl)phthalate, in particular, ceases to degrade. In determining the
environmental fate of phthalate esters, bioaccumulation, biotransformation, and

biodegradation are probably the most important processes [Versar, 19791.

4 Bis(2-ethylhexyl)phthalate is a probable human carcinogen (EPA Group B2).

Exposure to DEHP has also been associated with developmental toxicity as well as
with adverse effects upon the liver and kidneys in laboratory animals [EPA, 1980].
This compound causes irritation of the eyes and mucous membranes and may cause

4 nausea and diarrhea [Sittig, 1985].

CADMIUM

Cadmium is a transitional metal which occurs widely in nature, generally in
4 association with lead or zinc ores. Elemental cadmium is insoluble in water, but

many cadmium compounds are quite soluble. The general population is widely
exposed to low levels of cadmium in drinking water, food, and industrial settings.

Cadmium is relatively mobile in the environment compared to most other heavy
metals. PH is a major factor influencing mobility. Cadmium is less mobile in

alkaline than in acidic waters. Sorption processes affect cadmium less than most
other heavy metals. However, the mobility of cadmium can be reduced by sorption

onto clays, hydrous iron, aluminum oxides, manganese oxides, and organic
materials. Volatilization is not an important process in aqueous environments

[Versar, 1979].

AT AV,/911-62 F-3
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In aquatic systems, hardness affects the toxicity of cadmium. Species also

exhibit different sensitivities to cadmium. There is no evidence that cadmium is an
essential mineral [Eisler, 1985]. Mammals have no effective mechanism for the 0

elimination of ingested cadmium; therefore, the cadmium tends to accumulate in -

the liver and kidneys. It tends to be very persistent in the kidney and can cause

renal tubular damage. Toxic effects include decreased growth rates, anemia,
infertility, fetus abnormalities, abortions, kidney disease, intestinal disease, and

hypertension [NAS, 1980].

Cadmium compounds, when inhaled, have been associated with pulmonary

cancer. The inhalation of cadmium dust or fumes affects the respiratory tract and
kidneys [EPA, 1985e]. Exposure to high concentrations may result in pulmonary

edema and death. Cadmium is a suspected human carcinogen via inhalation (EPA

Group BI) [EPA, 1990].

CHROMIUM

Chromium (Cr) is a transition element. It occurs in nature principally as the
trivalent ion Cr+3, although valence states ranging from -2 to +6 have been

reported. Cr exists in two oxidation states in aqueous systems: Cr (III) and Cr (VI).

The hexavalent form, Cr (VI), is quite soluble. It exists in solution as a complex
anion. It is not sorbed to any significant degree by clays or hydrous metal oxides. It

is, however, sorbed strongly to activated carbon. Cr (VI) is a moderately strong

oxidizing agent and reacts with reducing materials to form trivalent Cr. The

trivalent form, Cr (I11), reacts with aqueous hydroxide ions to form insoluble

chromium hydroxide (Cr(OH) 3). Most of the hydroxide form precipitates to the

benthic zone in natural waters directly or by sorption [Versar, 1979].

Chromium is bioaccumulated by aquatic organisms, and passage of chromium

through the food chain has been demonstrated [Versar, 1979]. Cr has a low

inherent toxicity to fish and animals, moderate toxicity to plants, and low potential
for biomagnification in the food chain. Cr is an essential trace element for animals

and is considered non-essential for plants. 0

In aquatic systems, plants and polychaete worms appear to be the most sensitive
groups tested. The toxicity of Cr (VI) to aquatic species appears to increase as pH

and/or hardness decreases. Bioaccumulation has been found to vary among
species; concentrations are normally highest at lower trophic levels and lowest with

A'M77/9113 162 F-4
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the top predators, indicating that biomagnification does not occur [EPA, 1985a].
Ambient water quality criteria have been established for Cr (VI). S

Following oral exposure, absorption of Cr (Ill) is low while absorption of Cr
(VI) is high. Chromium is an essential micronutrient and is not toxic in trace
quantities. High levels of soluble Cr (VI) and Cr (MI) can produce kidney and liver
damage following acute oral exposure; target organs affected by chronic oral
exposure remain unidentified. Chronic inhalation exposure may cause respiratory
system damage. Further, epidemiological studies of worker populations have clearly
established that inhaled Cr (VI) is a human carcinogen (EPA Group A); the
respiratory passages and the lungs are the target organs. Inhalation of Cr (I1) or
ingestion of Cr (VI) or (IlI) has not been associated with carcinogenicity in humans.

COPPER

Copper is naturally occurring and ubiquitous in the earth's crust. It is found
primarily as sulfides and oxides.

Copper is present in foods (<10 - >25000 ug/100 calories) and in finished
drinking water (0.61 - 250 ug/l). Copper is approximately 50% absorbed by the
gastrointestinal tract. Dermal absorption is negligible. The extent of respiratory
absorption is unknown [Carson et al., 1986].

Chronic inhalation exposure to copper may cause "metal fume fever", nasal
ulcerations, and mild anemia. Ingestion of copper may cause salivation, nausea,
vomiting, hemorrhagic gastritis, diarrhea, and pain. Chronic toxic effects due to
copper are rarely seen except for individuals with Wilson's Disease. Wilson's
Disease is a genetically determined condition in which the body absorbs and retains
abnormally high copper concentrations [Sittig, 1985).

DDT, DDD AND DDE

DDT is a broad-spectrum insecticide. DDD and DDE are degradation
products of DDT. The use of DDT has been banned in the United States since

December, 1972.

DDT and its metabolites are extremely persistent in the environment.
Processes which are chiefly responsible for the fate of DDT, DDD and DDE in the

environment include sorption to soils, accumulation in biota, and volatilization from
water. These compounds tend to partition into the fat of wildlife and humans due to[ their high lipophilicity and low water solubility. They are widely and easily

[ AV1/-U1Q F-5
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dispersed in the environment through erosion, runoff, and volatilization [EPA, 1979, 6
Sittig, 1985].

DDT, DDD and DDE can be taken into the body through oral, dermal and
inhalation exposures. Human exposure to DDT occurs primarily through
contaminated foods. EPA has estimated that the average DDT intake for a US
citizen is 3 mg/year [Sittig, 19851.

DDT and its degradation products have been classified by EPA as probable
human carcinogens (Group B2). They are also known to target the central and
peripheral nervous systems, liver, kidneys and skin [EPA, 1990, Sittig, 19851.

ETHYLBENZENE

Ethylbenzene is a colorless aromatic liquid. It is used in industry as a resin
solvent and in the conversion to a styrene monomer. No empirical studies on the
bioaccumulation of ethylbenzene were found. No information on the toxicity of S

ethylbenzene to terrestrial wildlife or birds was available.

Ethylbenzene is moderately adsorbed to soils but it will leach to groundwater,
particularly in soils containing low levels of organic matter. Ethylbenzene will
volatilize from surface soils. It is thought that it will biodegrade once microbial S

populations become acclimated [Howard, 19891.

In humans, short-term inhalation exposure to ethylbenzene can result in

sleepiness, fatigue, headaches, mild eye irritation, and respiratory irritation. The

liver and kidney appear to be the primary target organ following chronic oral

exposure [Sittig, 19851.

LEAD
4D

Elemental lead is heavy, ductile, and bluish-white in color. It is widely used in

industry because of its softness, resistance to corrosion and radiation, and high

density. Lead is also used in solders, in storage batteries, and as a paint pigmenc.

The concentration and mobility of lead is controlled primarily by sorption. The

tendency for lead to form complexes with naturally-occurring organic materials

increases its adsorptive affinity for clays and other mineral surfaces. At low pH
values, sorption and precipitation are not nearly as effective in removing lead from

solution; therefore, lead has greater mobility in acidic waters than at higher pH

values. In alkaline and circumneutral waters, removal of lead by sorption and

S ATO7/911UJ6 F-6
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precipitation may occur relatively quickly. Bioaccumulation may also be an
important fate process [Versar, 1979].

Lead is generally considered a highly toxic contaminant because it is not an

essential nutrient to either plants or animals. Lead bioaccumulates in animal

tissues, but has a low potential for biomagnification in the food chain. The solubility

of lead is dependent on water hardness; furthermore, lead is considered 20 to 100

times more toxic in soft water. In aquatic environments, most lead is found in

bottom sediments. It is, therefore, a greater concern in benthic organisms than in

planktonic or pelagic organisms. Toxicity of lead in water is dependent on pH,

organic materials, and the presence/absence of other metals [Versar, 1979, Davies

et al., 1976).

The primary mechanism of acute toxicity of lead to freshwater organisms is

unknown. Invertebrate species appear more sensitive than vertebrate species

[Spehar et al., 1978). Lead inhibits plant growth, and reduces photosynthesis, 5

mitosis, and water absorption [Eisler, 1988].

Lead is stored in humans in bone, kidneys, and liver. The major adverse effects

in humans caused by lead include alterations in the hematopoietic and nervous

systems. The toxic effects are generally related to the concentration of this metal in

blood. Toxic blood concentration in children and in sensitive adults can cause

severe, irreversible brain damage, encephalopathy, and possible death [EPA,

1984a]. Physiological and biochemical effects that occur even at low levels include

enzyme inhibition, elevated erythrocyte protoporphyrin, interference with vitamin D

metabolism, cognitive dysfunction in infants, electrophysiological dysfunction, and

reduced childhood growth [ATSDR, 1988]. EPA has recently classified lead as a

probable human carcinogen (Group B2) [EPA, 19901.

NICKEL

Nickel is a naturally occurring metal which constitutes approximately 0.008% of

the earth's crust [Versar, 1979]. Nickel is used in making stainless steel and other
alloys. It is also used in electroplating, in coin production, in Ni-Cd batteries, in

ceramics, and as a catalyst.

Nickel appears to be a relatively mobile heavy metal due to the solubility of

many of its salts. Sorption and precipitation are not as effective at immobilizing
nickel as they are with other heavy metals. Nickel has an affinity for organic

AT-MW7/9U F-7
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materials, hydrous iron, and manganese oxygen. Although nickel is bioaccumulated,
the concentrations, reported for most freshwater organisms, indicate that
partitioning into biota is not a dominant fate process [Versar, 19791.

Extensive epidemiological evidence indicates that inhalation of certain nickel
compounds (nickel oxide and nickel subsulfide dusts, nickel carbonyl vapor, and
soluble aerosols of nickel chloride, and nickel sulfate) causes cancer of the lung and
nasal cavities in humans. Contact dermatitis has also been reported in humans
exposed dermally to nickel compounds. Nickel carbonyl has been shown to cause
birth defects in rats [ATSDR, 19871.

The major source of nickel uptake by humans is food (up to 900 ug/day).
Airborne nickel has been detected at rural and urban sites at concentrations ranging
from 1 to 60 ng/m3 . Higher levels have been detected in industrial settings
[ATSDR, 1987].

In freshwater, toxicity depends on hardness; nickel tends to be more toxic in
softer water [EPA, 1986b]. Acute values for exposure to a variety of nickel salts,
expressed as nickel, range from 510 gg/L for Daphnia magna to 46,200 sg/L for
banded killifish at comparable hardness levels. Chronic values range from 14.8
jg/L for Daphnia magna is soft water to 530,ug/L for the fathead minnow in hard
water. Acute-chronic ratios for Daphnia magna range from 14 in hard water to 83 in
soft water, and are approximately 50 in both hard and soft water for the fathead
minnow. Residue data for the fathead minnow indicate a bioconcentration factor of
61. Freshwater algae experience reduced growth at nickel concentrations as low as
100 ug/L.

Acute values for saltwater species range from 152 lg/L for mysid shrimp to

350,000 pg/L for the mummichog. A chronic value of 92.7 ,g/L is reported for the
mysid shrimp, which gives an acute-chronic ratio of 5.5 for the species. Reduced
growth is seen in saltwater algae at concentrations as low as 1,000 tg/L.
Bioconcentration factors ranging from 299 to 416 have been reported for the oyster
and mussel.

PETROLEUM HYDROCARBONS

Petroleum hydrocarbons are a group of compounds that are thick, dark yello,;
to brown, or green-black liquids which consist of a mixture of hydrocarbons frc in
C2H2 and up. They are used as a source of gasoline, petro ether, petrolatum, fuel

An77/91U162 F-8
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and lubricating oils, butane, and isopropyl alcohol. Gasoline, jet fuel, and mineral
spirits are the petroleum hydrocarbons of primary concern in this risk evaluation. S

Hydrocarbon-containing petroleum residues are decomposed in soil systems.
Hydrocarbons degrade to carbon dioxide and water via several intermediates
(organic acids, ketones, aldehydes, alcohols, and other hydrocarbon derivatives).
Nonvolatile components of oils tend to stay tightly bound in soil, while volatile
fractions may escape into the atmosphere. No significant movement of oil through
surface runoff from rainfall or downward leaching occurs.

Gasoline is an aspiration hazard, defats the skin, and has been shown to cause
kidney tumors in laboratory animals. It contains benzene and toluene which may be
absorbed through the skin. Benzene is a cancer hazard that affects the blood.
Primary routes of exposure are inhalation and skin contact. Eye contact with liquid
gasoline may cause burning, tearing, redness, and transient corneal damage.
Prolonged or repeated dermal contact may cause burning, redness, drying and
cracking of the skin, and dermatitis. Exposure to mist or excessive vapor
concentration may cause irritation of the nose, throat, and upper respiratory tract.
Severe exposures may result in unconsciousness, coma, and death. Ingestion of s 0
gasoline may cause signs of central nervous system depression, headache, nausea,

drowsiness, and dizziness.

Fuel oil is a combustible liquid and a skin irritant. Breathing oil mists may

irritate the nose and throat. Chronic exposure to oil mists may lead to the 0
development of lipoid pneumonia. Similarly refined and processed residual
petroleum materials have been shown to cause skin cancer and liver damage in
laboratory animals through prolonged skin contact. There is no direct evidence that
fuel oil causes skin cancer or liver damage in humans. 0

IPENTACHIAROPHENOL

Pentachlorophenol is a commercially produced pesticide which is used primarily
in the preservation of wood. •

Pentachlorophenol is moderately soluble in water and has a low vapor pressure.
Primary removal processes in aquatic systems are photolysis and biodegradation. In
soils, sorption is proportional to organic matter content and inversely proportional

to pH. Pentachlorophenol has been shown to bioaccumulate in aquatic organisms. 9
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Hydrolysis, oxidation, and! volatilization are not important processes in the 0
environmental fate of pentachlorophenol [EPA, 1979]. A

Human exposure to pentachlorophenol can result in adverse effects upon the
liver, kidneys, eyes, skin, and cardiovascular, respiratory and nervous systems [Sittig,

1985]. EPA has recently classified pentachlorophenol as a probable human
carcinogen (Group B2) based on the observation of liver, circulatory, and adrenal
tumors in an oral study on laboratory mice [IRIS].

PHENOL

Phenol is naturally present in animal waste and decayed organic matter.

Artificial sources of phenol include industrial wastewater, resins, plastics, fibers,

adhesives, disinfectants, and iron, steel, aluminum, leather and rubber industries.

Phenol is also found in cigarette smoke, throat lozenges, and car exhaust [Howard,

1989].

Biodegradation of phenol occurs rapidly in surface and subsurface soils (2-5

days) and in aquatic systems (hours to days in freshwater; weeks in salt water) under

both aerobic and anaerobic conditions. Phenol is highly soluble and adsorbs poorly

to soils; however, it is not usually detected in groundwater because of rapid * 0
biodegradation. In air, phenol exists primarily in the vapor phase and is removed

rapidly through nitrate and hydroxyl radicals (half lives of 15 minutes and 0.61 days,

respectively). Direct photodegradation and removal by rain may also occur. Phenol

is not expected to bioconcentrate significantly in aquatic organisms [Howard, 1989].

Human exposure to phenol can result in liver and kidney damage, and in

adverse effects on the central nervous system. Phenol is also extremely corrosive

upon contact with any tissue [Sittig, 1985]. EPA classifies Phenol as Group D with
respect to carcinogenicity [IRIS].

POLYNUCLEAR AROMATIC HYDROCARBONS

Polynuclear aromatic hydrocarbons (PAHs) are a class of chemical compounds

characterized by a basic structure of two or more fused aromatic (benzene) rings.

The compounds are fused by pairs of carbon atoms, resulting in a molecule with a

carbon atom lying in a single plane with hydrogen atoms. The lowest molecular

weight member of this group is naphthalene, with two fused rings. The highest

molecular weight member is graphite. PAH compounds can be divided into two

AT077/91J162 F- 10
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groups. These two groups are the lower molecular weight (two- to three-ring) U)

compounds and the higher molecular weight (four- to seven-ring) compounds.

The physical properties of PAHs typically vary with increasing molecular
weight. Vapor pressure and solubility decrease almost logarithmically with
increasing molecular weight. Resistance to reduction and oxidation typically
decreases with increasing molecular weight. These trends help to explain why the
lower-ring-numbered and higher-ring numbered compounds differ substantially in
their behavior and distribution in the environment.

In the case of PAl ,ompounds, the lower-ring-numbered compounds have K.o
values in the 103 to 10' range. The higher-ring-numbered compounds have K.
values from 10 to 106. K. values for PAHs are very high, indicating little tendency

for mobility.

PAHs have been noted to be ubiquitous in the environment. In the past, PAN
compounds were typically thought to result only from high-temperature pyrolysis of
organic materials. Although this is the principal means of PAH generation, it has
recently been shown that low-temperature transformation of sedimentary organic
material to form fossil fuels, as well as direct biosynthesis by microbes and plants, 0
are additional sources of PAHs. Anthropogenic sources also increase the loading of
PAHs into the environment. This includes industrial activities such as coke and coal
gas production, gas production from petroleum, oil refining, and preparation of
acetylene from natural gas. Other sources include incineration of domestic and
industrial wastes, power generation from fossil fuels, and automobile exhaust.

PAH compounds vary substantially in their acute toxicity to aquatic animals. In
general, toxicity to species will increase with increasing molecular weight. However,
the higher-ring-numbered PAHs have low acute toxicity, apparently due to their low
solubilities. In most cases, crustaceans are the most sensitive species, polychaete
worms are intermediate in sensitivity, and fish are the most resistant. Acute toxicity
levels in water are several orders of magnitude higher than levels found in even the
most polluted marine and freshwaters. Sediment levels occasionally approach
concentrations similar to the acutely toxic level; however, being bound to the
sediment renders PAHs considerably less toxic.

Biodegradation is thought to be the primary fate of PAHs in the environment
[Sims and Overcash, 1983]. Some PAH compounds (particularly the higher
molecular weight compounds) have been noted to be highly toxic, carcinogenic,

AW7/9•1uM F-11
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mutagenic, and/or teratogenic to many species. PAHs have demonstrated toxicity
via the oral and dermal routes, indicating that they are capable of passage across

epithelial membranes. Additionally, research indicates that they are easily absorbed

through the lungs. They tend to concentrate initially in the liver and kidneys until

they are excreted. They eventually move to organs containing or surrounded by fat
(e.g., mammary glands, adrenals).

Several of the PAHs have been shown to cause cancer in laboratory animals
including, benzo(a)anthracene, benzo(o)pyrene, benzo(b)fluoranthene, benzo(k)

fluoranthene, chrysene, dibenzo(ah)anthracene, and indeno(1,2,3-cd)pyrene. These

compounds are considered probable human carcinogens (EPA Group B2) [EPA,

1990].

TETRACHLOROETHYLENE

Tetrachloroethylene is not known to occur in nature. Artificial sources of
teterachloroethylene include vapors from dry cleaning and metal cleaning, and

wastewater from metal finishing, laundries, chemical manufacturing, plastic

manufacturing, aluminum forming, and municipal treatment plants [Howard, 1990].

Tetrachloroethylene will volatilize rapidly if released to soils due to its high 5 0
vapor pressure and low adsorption to soils. Biodegradation may be an important

removal process in anaerobic soils, and may occur slowly in surface soils and

groundwater. Tetrachloroethylene will leach rapidly into groundwater through
sandy soils. Evaporation is the primary removal process in surface water systems p

with half-lives ranging from 3 hours to 14 days. Tetrachloroethylene exists in the

vapor phase if released to the atmosphere. Photooxidation is the primary

atmospheric removal process, with half-lives ranging from one hour to 2 months

[Howard, 1990].

Tetrachloroethylene is ranked as a probable human carcinogen (Group B2) by
EPA based on the observation of leukemia (inhalation exposure) and liver tumors

(oral exposure) in studies on mice [EPA, 1990]. Exposure to tetrachloroethylene

can also result in damage to the kidneys, liver, central nervous system and upper

respiratory tract [Sittig, 1985].
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TOLUENE

Toluene is a monocyclic, aromatic, colorless liquid. It is used in manufacturing

benzoic acid, benzaldehyde, explosives, dyes, and many other organic compounds.

Toluene functions as a solvent in products such as wood furniture cleaners.

From the available data, it appears that volatilization is the major route of

removal from aquatic environments. Once volatilized, atmospheric

photodestruction of toluene probably subordinates all other fates. Toluene will be

adsorbed by sediments and suspended solids, but the degree to which this

adsorption will interfere with volatilization is unknown. Toluene does not

bioaccumulate in the environment [Arthur D. Little, 1987].

No data are available concerning the chronic toxicity of toluene to freshwater

organisms. little information is available on the toxicity of toluene to terrestrial

species. Information on avian toxicity is not available. No information is available

on the toxicity of toluene to plants.

Toluene is absorbed in humans following all routes of exposure [EPA, 1985c].

In humans, the primary acute effects of toluene vapors are central nervous system

depression and narcosis. Also seen at low levels of exposure are irritation of the

skin and eyes, and impairment of coordination and reaction time when inhaled. In

humans, chronic exposure to toluene vapors has been associated with central and

peripheral nervous system effects, hepatomegaly, and hepatic and renal function

changes. Effects on the liver and central nervous system have also been observed in

animals following oral exposure [EPA, 1987a].

TRICHLOROETHYLENE (TCE)

TCE is a halogenated organic compound very commonly used in industry,

primarily as a solvent. Industries that use TCE include dry cleaning, fumigation,

paint dilution, aerospace operations, and textile processing.

TCE is relatively mobile in the soil/groundwater system, particularly where soils

have a low organic content. It is moderately soluble in water, but can be sorbed on

soils with sufficiently high organic content. Transport mechanisms include

volatilization in near surface soils and migration in groundwater. Most TCE applied

to surface soils will volatilize. The persistence of TCE in soil/groundwater systems

is not known, but in most cases it is believed that TCE will persist for at least

months to years. TCE can be biodegraded into cis-1,2-DCE, trans-1,2-DCE, 1,1-

A^n77/9W1E2 F-13

z I .. . . . .. . .. .. . . . . ....... . . . . . . I ul • -, • -- • Ill. .. ..



DCE, and vinyl chloride. TCE may bioaccumulate in organisms, but it does not
appear to biomagnif) in the food chain [Arthur D. Little, 1987].

TCE has been classified as a probable human carcinogen (EPA Group B2).
Chronic exposure to TCE may affect the central nervous system and cause minor
liver function impairments. Short-term high-level concentrations of TCE may cause

depression of the central nervous system, kidney, liver and cardiovascular damage,
and death due to ventricular fibrillation. Short-term, low-level exposure may cause
irritation of the eyes, nose, throat, and skin [Sittig, 1985].

Limited data on the toxicity of trichloroethylene to aquatic organisms was
available. Trichloroethylene has a demonstrated toxicity to freshwater aquatic life •
at a concentration as low as 45 mg/L. Acute toxicity could occur at lower

concentrations with more sensitive species [Arthur D. Little, 1987].

No information on the toxicity of trichloroethylene to domestic animals or
terrestrial wildlife was available in the literature reviewed.

XYLENES

Xylenes are mixtures of the ortho, meta, and para isomers. The meta form is

usually the principal component. Xylenes may also contain 6 to 10 percent
impurities such as benzene, ethylbenzene, trimethylbenzene, toluene, phenol,

thiophene, pyridene, and nonaromatic hydrocarbons. Xylenes are widely used as
fuel components and as solvents for inks, rubbers, gums, resins, adhesives, lacquers,
paints, and insecticides. Xylenes are commonly used in the chemical industry as
intermediates. Specifically, ortho-xylene is used in the manufacture of phthalic

anhydride, which is a basic building block for plasticizers. Meta-xylene is an
intermediate in the preparation of isophthalic acid, which is the base of unsaturated
polyester resins. Commercially, para-xylene is the most important isomer. It is
converted to terephthalic acid or dimethylterephthalate and used to make fibers,
films, and resins.

The primary pathway of concern for soil/water systems is the migration of

xylenes into groundwater used for drinking water supplies. Inhalation resulting from

volatilization from surface soils may also be important. Xylenes are relatively
mobile in soil/water systems, especially in aqueous phase. Volatilization through

air-filled pores is also possible. They are resistant to hydrolysis but are probably
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biodegradable. Xylenes could persist for months to years (or longer) in the

S environment (Arthur D. Uttle, 19M.

"The three xylene isomers have similar toxicological properties and are discussed
together. Approximately 60 percent of an inhaled dose is absorbed, and absorption
of orally-administered xylene is nearly complete. Dermal absorption is reported to
be minor following exposure to xylene vapor, but may be significant following
contact with the liquid [EPA, 1985d]. Liquid xylene and high vapor concentrations
are irritating to the eyes and the vapor may cause transient, reversible damage to
the cornea [Sax and Lewis, 1989]. Aspiration of liquid into the lungs may cause
chemical pneumonltis, pulmonary edema, and hemorrhage [Arthur D. Little, 1987].
The effects of chronic exposure resemble those from acute exposure, but are more
severe.

In humans, acute inhalation exposure to relatively high concentrations of

xylenes adversely affects the central nervous system and lungs, and can irritate
mucous membranes [EPA, 1987b]. Symptoms include dizziness, drowsiness, nausea,
vomiting, abdominal pain, loss of appetite, pulmonary edema, and unconsciousness,
as well as reversible effects on the liver and kidneys [Arthur D. Little, 1987].

ZINC

Zinc is a common trace metal generally associated with base metal and precious
metal deposits. Zinc is used commercially in the manufacture of batteries, for

4 galvanizing, and as an alloying agent. Zinc is an essential trace nutrient. Zinc
compounds are commonly used in such products such as antidandruff shampoos and

astringents.

Zinc is more mobile than most heavy metals in natural surface water systems,

but is only moderately mobile in natural soil/water systems. In soil/groundwater
systems, zinc can be sorbed onto hydrous iron and manganese oxides, clay minerals,

and organic material which reduces its mobility. Eh and pH appear to be important

factors in transportation fate. Zinc's solubility decreases in reducing environments.
Volatilization of zinc is not an important process in the transportation fate of zinc
[Versar, 1979].

Zinc bioaccumulates and is moderately toxic to aquatic life and vegetation.
Zinc is an essential element for plants and animals. The toxicity of zinc is strongly
influenced by water hardness, pH, temperature, and dissolved oxygen. Zinc toxicity

^ArW7/91U1 F-15
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increases with an increase in temperature, a reduction in dissolved oxygen, an

increase in pH, and in soft water [EPA, 1986a].

The toxicity of zinc is considered to be very low. There is no known association

between zinc and cancer. Small amounts of zinc are necessary for normal human

growth and development. Ingestion of zirc salts can cause fevers, nausea, vomiting,

stomach cramps, and diarrhea [EPA, 1984c]. Exposure to zinc chloride fumes can
cause damage to the respiratory tract and nasal tract [Sax and Lewis, 1989].

* U
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APPENDIX G
1987/1988 ANALYTICAL DATA

INTRODUCTION

This appendix includes a summary of analytical results for the first stage of the

SI and RI at Volk Field. Work performed by ES in 1987 and 1988 was done s
according to the 1987 Work Plan [ES, 1987]. Analytical results are summarized

here for convenience. A more detailed discussion of these results can be found in

both the SI [ES, 1989b] and the RI [ES, 1990b]. It should be noted that all

groundwater and surface water data from 1987/1988 activities represent unfiltered

data. Also, no data were collected from Sites 5 and 8 as part of the 1987/1988 field

activities. Further discussion of the analytical results and maps showing the

locations of the wells, surface water stations, and soil borings are presented in

Volume I of this RI. • 0

Soil samples were collected from 15 soil boring locations around the fire

training pit at Site 1. Four groundwater monitoring wells were installed and

sampled at Site 1 during the 1987 RI. Field activities at Site 2 in 1987 also included

the installation and sampling of four monitoring wells. In addition, surface water

samples were collected at two sites along the drainageway southeast of the landfill.

Only one monitoring well was installed and sampled at Site 3/6 as part of the 1987

SI. Two soil samples were collected from the monitoring well boring. Eight soil

borings were augered at Site 4 during the 1987 SI. No groundwater samples were

collected at this site. Field activities at Site 7 in 1987 included the installation and

sampling of three monitoring wells. Monitoring wells MW-1 through MW-3 were

installed and sampled at Site 9 in 1987 as part of the SI. Finally, the 1987 SI at Site

0 10 included the installation and sampling of four monitoring wells.

,,r 0 0 0 0G-10
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ST4,TRAM8FOW DISPOSAL. 17

VLNAYO NUNICAL ANALIUS F(OSI APE

DATE VAIM

SAMPLE IDENTIFIER SAMPLED ODA~)

VF4-61-381-0 Q2/10/37 N

VPI..Il-SS2.8.5 12/10/87 N

4VF4-82451-0 01/19/m88

VF4-92-52-3.5 01/19/a I

VF4-93*SS1*0 01/19/m8 No

VFA-B358S2-8.5 01119/88 No

VF4-5I.-SS1-0 12/10/87

VF4-Ii.-$32-3.S 12/10/87 ND

VF'.-S5S.Sl-0 01/20/8 MD

VF4-U5-SS2-3.5 01/20/a8 NO,

VF4-56-$81-0 12/11/8? aD

VF4-86-S2-3.S 12/11/8? M

0 V4-610-S32-3.5 12/11/87 ND

Cdupti teat of 14452)

VP'.-ST-S1-0 12/11/8? MD

VW9-9-SSI*0 12/11/87 ND

* Cdupticate of 87-231)

WF4-57-3SU-3.5 12/11/87 MD

VP4-U-Sill-0 01/19/88 MCI

VF4-E6-SS2-3.5 01/19/88 No

ND Not Detected
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